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June 8, 1990 


Mr. E. M. Fleming 

Chairman 

Greater Toronto Coordinating Committee 
5 Park Home Avenue 

Suite 210 

North York, Ontario 

M2N 6L4 


Dear Mr. Fleming: 


Background Paper No. 7: Comparison of Urban Structure Concepts 


This is the seventh in a series of background reports for the Greater Toronto Area Urban 
Structure Concepts Study. The background reports in the series are as follows: 
Description of Urban Structure Concepts; 

Minimal Growth Option; 

Transportation Systems; 

Water, Sewers and Solid Waste; 

Greening/Environment; 

Human Services; 

Comparison of Urban Structure Concepts; 

Public Attitudes Survey (to follow in Fall, 1990). 
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The overall study results are presented in a separate report titled Summary Report: 
Greater Toronto Area Urban Structure Concepts Study. 


This report presents the overall comparison of the three urban structure concepts, drawing 
on the descriptions and analyses presented in the other six background reports. Following 
a brief introductory chapter, Chapter 2 describes the comparison criteria, factors and 
measures. Chapter 3 presents the comparison results and Chapter 4 provides 
interpretative comments. 


In keeping with the study terms of reference, we do not provide a "bottom line" 
evaluation which states that one urban structure concept is "better" than another in overall 
terms. Rather, the three concepts are compared in terms of each of a number of criteria, 
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factors and measures, using quantitative and/or qualitative measures as appropriate. The 
team has attempted to present these comparisons objectively and systematically, so that the 
reader can draw his or her own conclusions. 


The interpretative comments in Chapter 4 are provided to highlight differences among the 
three urban structure concepts, to discuss the infrastrcuture cost implications of providing 
higher or lower levels of service, and to comment on possible next steps following this 
strategic assessment of three generic concepts. 


This study breaks new ground by drawing together demand, supply, cost and effectiveness 
findings for three quite different future urban forms for the entire GTA including both 
"hard" and "soft" infrastructure. There is, therefore, little precedent against which to assess 
the results, some of which are perhaps unexpected or at least thought-provoking. The 
results are therefore preliminary, for discussion. If, as the findings are scrutinized and the 
comparison ratings are discussed, a consensus emerges regarding a preferred future urban 
structure for the GTA and/or a process for moving purposefully in that direction, the 
study will have served its purpose. 


The opinions offered herein are those of the consultant and reflect to the extent possible 
comments received from the Urban Structure Subcommittee established for this study. 
They do not necessarily reflect the views of the Greater Toronto Coordinating Committee 
or the governments represented on the Committee. 


We trust that the comparison results will be useful as decisions are made regarding future 
steps to plan and achieve ongoing development of the GTA which maintains and, where 
possible, enhances the quality of this great metropolis while accommodating its continuing 
growth in a cost-effective manner. 


Yours sincerely, 


IBI GROUP 


> ‘x 


eal A. Irwin 
Managing Director 
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EXECUTIVE 
SUMMARY 


BACKGROUND 


GTA Urban Structure Concepts 
Study: Background Report No. 7: 
Comparison of Urban Structure 
Concepts: Executive Summary 


The general objective of the GTA Urban Structure Concepts study is 
to develop three generic urban structure concepts for the GTA and 
provide a broad, strategic comparison of the three concepts in terms 
of their infrastructure requirements, the capital costs of such facilities, 
and a number of other important criteria. The latter include 
environmental quality, energy consumption, economic impetus, and 
the ability to achieve sustainable development, help conserve the 
regional and global environment, and maintain or improve the quality 
of life for those living and working in the GTA and areas 
surrounding it. 


The three urban structure concepts which have been developed for 
this purpose are described more fully in Background Report No. 1: 
Description of Urban Structure Concepts. Their main characteristics 
are as follows: 


1. a status quo concept, representing a continuation of existing 
trends, characterized by substantial population growth in the 
suburban regions at relatively low density, with continuing 
concentration of office development downtown and in various 
subcentres in Metro and the four adjacent regions (designated as 
Concept 1, Spread); 


2. a concept in which substantial additional population growth/ 
intensification occurs within the central, built-up parts of the 
GTA along with further intensification of commercial growth, 
such that the rate of urbanization occurring beyond the existing 
urban boundaries would be significantly reduced (referred to as 
Concept 2, Central); and 


3. an intermediate concept in which the broad distribution of 
people and jobs is more similar to that of Concept 1 than of 
Concept 2, but in which growth occurs primarily in and around 
existing communities in a compact form, resulting in a reduction 
in the rate of consumption of undeveloped land relative to 
Concept 1 (designated as Concept 3, Nodal). 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts: Executive Summary 


OBJECTIVES AND 
SCOPE OF THIS 
REPORT 


INFRASTRUCTURE 
REQUIREMENTS 


OTHER BASIC 
ISSUES 


CONCLUSIONS: 
CONCEPT 
COMPARISONS 


The objective of this report is to provide a systematic comparison of 
the three urban structure concepts in terms of the following: 


* transportation; 

¢ hard services (water, sewer, solid waste management); 
¢  greening/environment; 

¢ human services. 


Infrastructure system concepts were developed, as appropriate, for — 
each of the three urban structure concepts and capital cost estimates 
were prepared for each, along with quantitative or qualitative 
assessments of operating costs, focusing in particular on differences 
among the three concepts. 


A number of important issues are also addressed in the comparison, 
to augment the above infrastructure/cost comparison, including the 
following: 


‘ urban structure; 

* economic impetus; 

* environmental quality; 

* energy consumption; 

¢ external impacts; 

e other quality of life factors. 


The comparison was conducted at a broad, strategic level. 


The comparison methodology is described in the body of the repott. 
General conclusions based on the results are summarized in this 
Executive Summary and more detailed comparison results and 
comments are presented in the report. 


Based on the foregoing, the general conclusions stemming from the 
concept comparisons are as follows: 


¢ capital costs for all three concepts are large, about 
$74-$79 billion in 1990 dollars, cumulative over the 31 year 
period 1990-2021, involving a 7% increase over recent 
annual per capita investment levels, but the capital cost 
differences among the three concepts are insignificant 
relative to the uncertainty range of the estimates. All three 
concepts are therefore rated equally in terms of this 
measure; 


* operating costs for solid waste disposal are similar across all 
three concepts, but there are more significant differences in 
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transportation operating costs, with Concept 1, Spread, 
having the highest annual transportation operating costs in 
2021 ($12.0 billion), Concept 2, Central having the lowest 
($9.9 billion) and Concept 3, Nodal having intermediate 
costs ($11.1 billion) under this measure. Most other 
operating costs were treated qualitatively owing to study 
scope and time limitations. Concept 2 is therefore rated 
highest and Concept 1 lowest under this measure; 


¢ urban structure: Concept 3, Nodal, generally receives 
higher ratings, followed by Concept 2, Central and then by 
Concept 1, Spread. Concept 2 would consume significantly 
less rural land for urbanization but Concept 3, Nodal, is 
seen as superior in terms of having less growth impact on 
existing community character, providing a wider range of 
community sizes, and providing a broader range of 
community diversity in housing types/ownership, densities 
and mix of residential and job activity; 


* economic impetus: Concept 2, Central, would have the 
lowest impact on agriculture, forest products and mineral 
resource activities in the GTA and would have the lowest 
cost push impact on land development costs, but could have 
a higher risk of a land supply/demand imbalance which 
could lead to price increases for land, housing and 
employment facilities, depending on the manner in which 
the required growth management is carried out if this 
concept were adopted; 


¢ transportation: Concept 2, Central, generally receives 
higher ratings because of shorter trips, greater transit use 
and generally lower transportation effort, followed rather 
closely by Concept 3, Nodal in terms of similar measures. 
Concept 1, Spread, would be superior in terms of the road 
network extent and level of service in the suburbs and in 
terms of intercity connections and access to rural areas, but 
would have higher levels of transportation effort (e.g. 
average trip distance), operating costs, and a greater 
possibility of road congestion in central areas because of 
the practical difficulty of building the necessary roads in 
built-up areas; 


¢ hard services: all three concepts are essentially equal in 
terms of trunk water and sanitary sewerage systems and 
solid waste management costs, reflecting the postulated 
distributions of people and jobs. Concept 2, Central, rates 


- \ s 
a) r Beene Mesh 
a 024 roel idieelboe eS enres van er 
Qe cae Ba ure ho sot o 
Pte <a era Sree 
Cf eens aim ati wiles 
y/o Oona enntt) eae 
eval latinas a if HEX ted 
rer Ee) lie. f © sty ohne ori 
; Pama Ta % iy, 
wi spree Bika Elif SI) wie Wee 7 Ps 
reid bch rk a 


ch you | vd x . “y ed tinue Yee Fail j i ape 
! on 2 j 


Oe 


é . 
Ras ehOt ics autos sh aio ae A 
iis ee eat ES cat 5 R} tere | tt co sail ; ; 
fee Duras wyaitOh Le pape, 2” i 
P06) ord thins: eae t7h,} bane Ngee hea) 

Weir eg! ae eyes assent ate a = Brine, ‘i J 
eave 6 a ON Vy) Pistadon ome: Uittinet 3 : 
Sr iaeahiie « Oe (Glos, -ehaak, VERO A 

2 Tu CMe fuel abt ei ly 


si AMS Geek 10 2A Dak 
Wwe.) 2 qed, eigen SiaemRe : 
" bah ovr FRO) FH Sie rir Bar ieee 
mY 4 ‘ p : : 
, Si LAP fe Ait wie sue ey 7 
ie THN MG) AO: hah faayx = . 
o-) f 4 of + ig 1.5% af 4 
: Ph} ioe wD ATG: came | n | ee ‘ 4 4 i ‘ 
® ’ leg , 4 my q = 
OH dike? ORE ia ww a" SS Gap lsseey 
; . 
5 4 : make 7 
i tenn 6) me) Qe owes seat imi die 4 ¥ 


0) 3 Tw BO ye SOMME). Ory bist) oe Wi} ) ' 
eda VIR kis a here» ge 


icptinb . espa) A pide’ HD weibeteeqeawd + if ; 
B4 netttie Rody We ed geliins dail, nM 
idtcy Begwerait OO» seielcaet rewal Giang Lee al 
nt anata Bon Le iN Zia yd vinta S 
atte! oe Od Glee bene I 1 = - Gal ee 
: ; ahudue of3 ni so-veter ic love! Dad Jnain howsen na nt 
+4 nets yh OCR MHI any (him 0 eried 4 : 
5) iis pejermqudiy sve attghh rad iw i. 
wesig WB Gls | ejay 0) as aed qo tostere e 
Word wii lie mt nOletgenia bed $o qiidieeg & 
aban) Yraseeaa oH on blivd Io vthvalitib eatery oft . 
; : me id avis a o. re ! 
. ae 
p . » hasan thalteeieien Oe wa ra od lia ideale tend . 7 
we ae syarga esgwea yaastnae Gue yelew ee eee a 
Lasineny gat guluetta:stees teamagenece ogee 2 
gaa in oh ee ae sodsuc 


ues 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts: Executive Summary 


highest in terms of its low land development/redevelopment/ 
local servicing costs, with Concept 1, Spread having the 
lowest rating (highest cost) and Concept 3, Nodal, having 
an intermediate rating closer to that of Concept 2 than 
Concept 1; 


* greening/environment: Concept 2, Central, generally has 
higher ratings under the measures of this criterion, followed 
fairly closely by Concept 3, Nodal. An exception to this is 
the high rating of Concept 1, Spread, in terms of its having 
the lowest need (and cost) to acquire new passive open 
space in the urbanized area, whereas Concept 2 would have 
a substantially higher cost in this regard followed by a 
slightly lower cost for Concept 3 in order to achieve equal 
levels of passive open space within the urbanized area 
under each concept. On the other hand, all three concepts 
would have the same cost for passive open space if the 
same area (the urbanized area for Concept 1) is used for 
the comparison, but residents of Concept 2 and, to a lesser 
extent, Concept 3 would have to travel farther, on average, 
to experience the new open space than would residents of 
Concept 1, since the new space would be largely in the 
suburbs. Both approaches are shown for the comparison 
under this measure and both produce the same relative 
comparison ratings; however, they produce different capital 
cost estimates which account for the cost ranges shown for 
Concepts 2 and 3 in terms of passive open space and 
greening/environment; 


¢ human services: Concept 3, Nodal, and Concept 2, 
Central, generally have higher ratings under this criterion, 
followed by Concept 2, Central under most of the five 
relevant measures. An exception is the cultural/recreation 
measure, in which Concept 1, Spread, is rated as high as 
Concept 3, Nodal because of its relatively low capital cost 
for urban parks, while Concept 2, Central, is rated lowest in 
this regard because of the higher requirement and cost for 
urban parks to serve the higher central population densities 
under that concept; 


¢ external impacts: Concept 3, Nodal, generally receives 
higher ratings under this criterion since, in common with 
Concept 2, it is anticipated to create less pressure for GTA 
overspill (low density) development in the rural hinterland 
adjacent to the GTA and this, coupled with its higher level 
of transit service and use in suburban areas, is likely to 
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create less pressure for GTA oriented road traffic in the 
hinterland. There may be increasing pressure under all 
concepts for rural development in the adjacent hinterland 
for "country retreats”; this could be more pronounced in 
Concept 2 because of its higher density, but it is difficult to 
assess whether there would be a difference in this regard. 


Earlier sections have noted that the substantial capital cost 
investments required for all three urban structure concepts relate to 
the level of service (quality standards) assumed in these analyses. 
Generally, the analyses were based on the assumption that sufficient 


infrastructure should be provided to achieve a similar level of service 


to that experienced in 1986 in the GTA, as the "basic" level of 
service. In addition, in one or two instances, cost estimates were 


provided (and included) for infrastructure investments to improve the 


level of service provided. 


There are four subcomponents of the infrastructure capital cost 
estimates which are significant in this regard, two of them falling 
under the transportation criterion and two under the greening/ 
environment criterion, as follows: 


¢ transit: substantial investment levels are estimated for 
improved transit under all three concepts, particularly 
Concept 2, Central with an estimate of $14.4 billion. This 
level of investment (about $460 million per year on 
average) would be essential in the view of the study team 
in order to serve the Central Concept and provide an 
acceptable alternative to the automobile mode, and 
approximately half that level of investment (about 
$230 million per year) would be required for improved 
transit even under the Spread Concept with its emphasis on 
an extended and improved road network; 


¢ roads: the extensive capital investments estimated for 
new/improved roads ($19.9 billion for Concept 1, 
$17.0 billion for Concept 3, and $13.2 billion for 
Concept 2) are based on the premise that the road network 
would be expanded to the extent that equal levels of 
service would be provided under all three concepts. The 
cost estimates were based on the assumption that sufficient 
new lane-km of roads would be provided to provide peak 
period travel speeds similar to those experienced in 1986 
throughout the GTA. This subcomponent is the largest 
single contributor to the estimated capital costs, comprising 
about 25% of the estimated total. It is possible that such a 
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level of investment and the impact of such roads in the 
central area would be considered too high and the 
alternative of increased road congestion in central and/or 
suburban areas would be tolerated instead. If this were the 
case, Concept 2, Central, would experience the least 
negative impact from such a shortfall while Concept 1, 
Spread, would have the greatest negative impact and the 
impact on Concept 3, Nodal, would be intermediate. 
Alternatively, more transit investments in the central, built- 
up areas might be made under Concepts 1 and 3 to make 
up for the road shortfall, incurring similar levels of capital 
cost to those shown above; 


¢ passive open space: the initial assumption under this 
measure was that sufficient passive open space would be 
purchased within the urbanized area under each concept to 
meet the current standard of 1.8 ha per 1,000 people. It is 
probable that the significant cost and physical dedication of 
large land areas to passive open space use in existing 
urbanized areas ($6.0 billion under Concept 2, $4.7 billion 
under Concept 3 and $1.1 billion under Concept 1) would 
be considered to be too high, such that lower passive open 
space standards would be accepted. This could be 
achieved, as noted earlier, by providing the necessary 
passive open space in the same area (e.g. the urbanized 
area of Concept 1) for all three concepts. Under this 
assumption all three concepts would have the same capital 
cost for passive open space ($1.1 billion) but residents in 
Concept 2 (and to a lesser extent Concept 3) would have 
to travel farther, on average, than would suburban residents 
in Concept 1, to experience the passive space located in 
suburban areas. 


¢ storm water quality: as described more fully in 
Background Report No. 5, measures are currently in place 
to improve the quality of storm water runoff in new 
suburban areas through measures such as settling ponds. 
Partial treatment of retained storm water by water pollution 
treatment plants during off-peak periods is a future 
possibility. Polluted storm water runoff, sometimes mixed 
with sanitary sewage because sanitary/storm sewer 
separation has not been completed, still remains a major 
problem, however, and severely degrades the quality of 
GTA river valleys and lakefront amenities. The existing 
urbanized areas, and particularly the central areas, are 
increasingly the major problem in this regard. It would be 
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possible to spend very large sums to address this problem 
but it is difficult to estimate their magnitude and, 
accordingly, we applied a general estimate of about 

$2 billion to all three concepts. Concept 2, Central, would 
probably provide the greatest opportunity to reduce storm 
water runoff pollution because retention/treatment facilities 
could be installed more economically as part of the 
extensive redevelopment which would occur in central areas 
under that concept. If it were decided that this level of 
expenditure could not be maintained to improve the quality 
of storm water runoff, the greatest loss of opportunity 
would be experienced under Concept 2, followed in turn by 
Concept 3 and then Concept 1, but the beaches and river 
valleys would experience continuing negative impacts under 
all three concepts. 


Clearly, trade-off decisions between levels of capital investments and 
the resulting functional/environmental standards achieved will require 
broad input from elected officials, staff, interest groups and the public 
at large. Increasing concerns regarding environmental quality and 
required actions to achieve sustainable development in this context 
will undoubtedly play an important role in this process. The strategic 
estimates presented here, and the discussion of some basic trade-offs, 
are intended to facilitate this discussion and consequent decisions. 


D:\WPSO303ABACKTEXECT7.SUM - June 13, 1990/ES 
Sx 


ny hapa sie a 


Tawa’ EC yao) Aa wot 
al i a j The Ca ito ~) sake ii i oe 


a : : ' M 
1 wey , ‘ mi be: 
pL OM TOIT, GF Ceci CD SG Wires Ra rad aul jm’ 


en, 


ween *15C?, Ree 1h OTe SAS. ins ork ) ne ae + + 
ie : eo 
hr, af ie. i - Le te : 
4 ‘4 i) pe |e # 4 ! U os a : J Teh 5 “ oad gah pu "hy eh 1 oa 
Magche . : ‘i ‘< 
P : : ‘wage ‘ , i 5 : : 
iv ach tis we iad bax “mi aft ieee Hue? Ce ieee Bilt es Pe i : 
« aie | . ss nie a » \ ¢ py ‘ ‘ ‘ — i i} 7 
x RISD i, tae wn GA OD Ae rue ie oh ate 
Nt ek ; : _ 
qe Sei ie ey 
Se 
{ 
ait | I ° , AY cvs i ny SUR oo y ) 5 be 
i Zt i 
: \ bs jaf 16 ii } » y fi 
£ 
i Pau 4 ¢ fF 6 
. ri aie ved aD 5 a a ba 
a ; { y } aU bit ake Leer Se i he i J 
. , si \ or , a TTP OE Mase d cog yt ‘ 
t } r , Li ee || Padi! “bi Uy iid Tie ' 


rcp oot Be, at Galera 


1 I bai’ % 


} 
‘ 


1. INTRODUCTION 


1.1 BACKGROUND 


GTA Urban Structure Concepts 
Study: Background Report No. 7: 
Comparison of Urban Structure 
Concepts 


The general objective of the GTA Urban Structure Concepts study is 
to develop three generic urban structure concepts for the GTA and 
provide a broad, strategic comparison of the three concepts in terms 
of their infrastructure requirements, the capital costs of such facilities, 
and a number of other important criteria. The latter include 
environmental quality, energy consumption, economic impetus, and 
the ability to achieve sustainable development, help conserve the 
regional and global environment, and maintain or improve the quality 
of life for those living and working in the GTA and areas 
surrounding it. 


The three urban structure concepts which have been developed for 
this purpose are described more fully in Background Report No. 1: 
Description of Urban Structure Concepts. Their main characteristics 
are as follows: 


1. a status quo concept, representing a continuation of existing 
trends, characterized by substantial population growth in the 
suburban regions at relatively low density, with continuing 
concentration of office development downtown and in various 
subcentres in Metro and the four adjacent regions (designated as 
Concept 1, Spread); 


2. a concept in which substantial additional population growth/ 
intensification occurs within the central, built-up parts of the 
GTA along with further intensification of commercial growth, 
such that the rate of urbanization occurring beyond the existing 
urban boundaries would be significantly reduced (referred to as 
Concept 2, Central); and 


3. an intermediate concept in which the broad distribution of 
people and jobs is more similar to that of Concept 1 than of 
Concept 3, but in which growth occurs primarily in and around 
existing communities in a compact form, resulting in a reduction 
in the rate of consumption of undeveloped land relative to 
Concept 1 (designated as Concept 3, Nodal). 
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1.2 OBJECTIVES AND 
SCOPE OF THIS 
REPORT 


Other Basic Issues 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The reader is directed to Background Report No. 1 for a more 
complete description of the three concepts and to Background 
Report No. 2: Minimal Growth Concept, for a discussion of possible 
government regulations to retard or limit the overall growth of the 
GTA. 


The objective of this report is to provide a systematic comparison of 
the three urban structure concepts in terms of the following: 


¢ transportation; 

¢ hard services (water, sewer, solid waste management); 
*  greening/environment; 

¢ human services. 


Infrastructure system concepts were developed, as appropmiate, for 
each of the three urban structure concepts and capital cost estimates 
were prepared for each, along with quantitative or qualitative 
assessments of operating costs, focusing in particular on differences 
among the three concepts. 


A number of important issues are also addressed in the comparison, 
to augment the above infrastructure/cost comparison, including the 
following: 


¢ urban structure; 

* economic impetus; 

* environmental quality; 

* energy consumption; 

¢ external impacts; 

¢ other quality of life factors. 


The comparison was conducted at a broad, strategic level, presenting 
the results as objectively as possible and in a systematic manner as a 
basis for readers to draw their own conclusions regarding the 
advantages and disadvantages of each concept in terms of each 
criterion or issue being considered. In accordance with the terms of 
reference, no attempt was made to provide an overall "bottom line” 
evaluation regarding whether one concept is "better" than another, 
since conclusions of this type and decisions based on them require 
discussion and consensus in a broader form. 
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2 COMPARISON 


CRITERIA, FACTORS 
AND MEASURES 


2.1 URBAN 
STRUCTURE 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Eight criteria were defined for the comparison, as follows: 


urban structure; 
economic impetus; 
transportation; 

hard services; 
greening/environment; 
human services; 


external impacts; 


Die Se Sy Ee ee 


overall infrastructure costs. 


As shown in Exhibit 1, a number of factors were defined under the 

various criteria and, within each factor, one or more measures were 

developed as a basis for describing and expressing differences among 
the three urban structure concepts. 


In the remainder of this chapter we describe the various factors and 
measures used to assess the extent to which each concept is rated 
positively or negatively in terms of each criterion. Metric units are 
generally used in this report, except that population densities are 
presented and discussed in terms of people per acre and other 
imperial measures are used where the data were available in those 
units. A similar mixture of metric and imperial units is used in the 
other background reports, based on discussions with the Urban 
Structure Subcommittee, such that units in common usage (such as 
people per acre, dwelling units per acre and gallons per day) are used 
there as appropriate. Metric/Imperial conversions are provided in the 
text but not in the exhibits owing to space limitations in the latter. 


1.1 Amenities and Diversity: 


¢ Has a moderate impact on existing community character, 
e.g. size and density. 


¢ Helps to provide a range of community sizes. 
¢ Helps to provide a range of community diversity in terms 


of the types and mix of housing, employment, human 
services and recreation. 


“~~ ¢ 
. ® f . ™ haeotga ~~ 4 ; ¥ ese +f gree.) ma rit 21 ir’, wail. g. MK 
; 97ipe) cise wae) tae: ebagiay - 
= oe,» ae a = —— es aS —— . a 
> ° : ; . 
ie ’ ; 7 as 
+ hy Ne PING a] 1h} hye Fé] a ny i ki pee Te itgiss 
5 
> 7 6 
Tips 1801 aa 
ian ap : c 
wisimboiawes “4 
Halt tieivooer si) 5 
hn a teal . 
Porth sbi e “al ire ‘a 
. «ih 
a is Va ati! oO 
, 7 
“- esata ateee =: 
* i < A j j 4 ni ve dd 
y ’ i » 
i 1 ies Gil} ' e13itT lt ey 
we | 
“4 By Shit tenet a’ ta Wav 
: « ne) Aa 
ty \ , 5 c4g Ten “{ 
i vi rt 14 rae 
Fi 7 7 
ie i y 
J } - 
‘ ‘ , 5 THK i, ey 4 
f By i % : 
ry By j 1 ¥ i yy yt: iy 
- . 
) i Wt 0) ; ‘ nn eG 
fae wy i, onitale Nang cbpe 
¥ yOitavledly anaes) ects 1 
Shh COPA. et yt) Laeis “ida eodiniher vied Sicitacile. 
RG 
iy : Pie rye ery. mit {hy he Rive ry - | . Hanae 
ead . " | —/ * 4 ' 
po) intrgalopaa  .4cbigen tee arate 
om ef sone ) 4 ! q A “~ 
wid i oe hae ERI ITE ep SOR OD cet Tests ites 
il Aa ss 
wiltrewis tae walle f: 4 
wT , ho 4) wis ine ‘Rangel cb we Awe a4 2 we * 


quariah! bee aan ay:9 


Siacnuws de xy met % obiveny a 
qucrea) 3st yaheayesty, yiherremnars Yas en 5 arg hl * 


WG AMSEC yet anise i aim bea mag 
nolan bas easiveot 


a 


a 


‘Bu TOADS Leet’ 
CLMFE 


var eel Wy 4 


_ 


a 


13M AR 


= 


EXHIBIT 1 
GTA URBAN STRUCTURE CONCEPTS STUDY 
COMPARISON CRITERIA, FACTORS AND MEASURES 


CRITERIA | FACTORS MEASURES 


| 1. Urban Structure 1.1 Amemiues and diversity * Low impact on exisung community character 
* High range of community sizes 
* High range of community diversity 


1.2 Integrauon and efficiency * High uolizaton of exisung infrastructure 
| * High regional/local balance of people and jobs 


| 


2. Economic Impetus 2.1 Economic growth + Low nsk of land pnce increases due to 

opportumiues government regulation 

* Low land development costs which contnbute to 
economic efficiency 


2.2 [Impact on Agnculture + Low encroachment on agnicultural land 


2.3 Impact on Natural Resources| + Low impact on forest resources 
¢ Low impact on mineral resources 


3. Transportauon 3.1 Choice ot modes and * High transit accessibility and service level 
service levels * High road accessibility and service level 
* High effecuveness of intercity connecuons 
* High population accessibility to rural areas 


3.2 Transportauion « Low average tip umes, distances and costs 
efficiency/costs * High proporuon of each Region’s work mips 

remain in the Region 

¢ High transit efficiency and cost recovery 

* Reduced road traffic congestion growth 

¢ Reduced requirements for school busing 

* Better opportunity to provide transit for 
handicapped persons 

¢ Low tansportaton capital costs 

¢ Low transportation operating costs 


4. Hard Services 4.1 Trunk water and sanitary ¢ Low water/sewer trunk costs 


sewage systems 


4.2 Solid waste management ¢ Low costs for solid waste disposal systems 


4.3 Land development and * Low capital costs for land development and 
redevelopment redevelopment re local services 


5. Greening/Environment 5.1 Greening ¢ High compaubility with regional greenlands 
concept 

¢ High available amount of passive open space 
(eg. river valleys and conservauon areas) 

¢ High ease of disposal of contaminated souls 

* High potenual for cleanup of contaminated sous 


* High potenual for improving quality of 
stormwater drainage 

¢ Reduced atmospheric quality degradation (eg. 
low transportation emissions) 

¢ Low level of transportation energy consumpuon 


5.2 Sustainable development 


¢ Effectiveness/efficiency of health services 

¢ Effectiveness/efficiency of educaton services 

° Effectiveness/efficiency of cultural and 
recreauonal services 

¢ Effectiveness/efficiency of social services 

+ Effecuveness/efficiency of protecton services 


7. External Impacts 7.1 Nature/extent of impacts on | ¢ Low pressure for overspill development 
the adjacent hinterland * Low growth of GTA oriented road traffic 


8. Overall Infrastructure Costs | 8.1 Capital Costs ¢ Low overall transportation, hard services, 
greening/environment and human services 


capital costs 


8.2 Operaung Costs ° Low operating costs 
¢ Human services operating cost implications 
BI 


6.1 Level of service, 
accessibility, efficiency and 
capital costs of human 
S€rvices 


6. Human Services 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


1.2 Integration and Efficiency: 
¢ Compact development in and adjacent to established urban 
communities builds on existing urban infrastructure and 


helps protect rural areas. 


¢ Provides a regional and local balance of people and jobs, 
by type, to help reduce commuting distances. 


2.2 ECONOMIC 2.1 Economic Growth Opportunities: 
IMPETUS 
¢ Helps to maintain a high rate of delivery of serviced land 
thereby moderating the risk of price increases for housing 
and economic activities; 


¢ Helps to reduce per capita land development costs thereby 
contributing to economic efficiency. 


2.2 Impact on Agriculture: 


¢ Has low encroachment onto Class 1, 2 and 3 agricultural 
land. 


2.3 Impact on Natural Resources: 

¢ Has low impact on forest resources in the GTA. 

¢ Has low impact on mineral resources in the GTA. 
2.3 TRANSPORT- 3.1 Choice of Modes and Service Levels: 
ATION 

¢ Provides high transit accessibility and level of service. 


¢ Provides high road accessibility and level of service. 


¢ Provides high effectiveness of external (intercity) 
connections and access to intercity terminals. 


¢ Provides high accessibility for the urban population to 
reach rural and vacation areas. 


3.2 Transportation Efficiency/Costs: 


¢ Has low average trip times, distances and costs. 


7 a 7 Cer 


“het oye 2 Ty 4 ie os st , ate ‘s 
metal po mei ot ae 


—-s — — 
1 BAe sens — ey eee ae a 
5) . os 


ri 
* 
‘se 
= 
: 


4 oti eciary. 24 i1 Sg 


sont sas Tape bind ah Heme hak Gh dastmiggiewy toreyio 
aie eine awine pe hehe-ae. pig 29.00 ome 
‘ sigs leer EN) i he it 


s is, Ses ngs’ ,' > 4 vey ome oh ae 4 
tC Ed be mares ii > e; as ay; wm Oi P ~, o , ' 


~ 
‘ 
1. 


ar a Pe , cy tre - tAvhiss BI 


ay © Meld te er agai é nlatlsw 0 } 
TH ee Sor) dary of pailetaicen ‘lr! 


SAI WAT on 
- : ° 


wtp) Ally jouw pV ein co | eh p09 FOG Sian ol wjluPl 


€ 
4 4 nf 
é J 9 ’ » eat)! el 7 
’ 
- { rn 
ie r* MH ft) wa ii; as ‘ 
} i —7 SOV ese | ’ (ae tas ~ wid o : 
< 
“— ay - Randi - 
iyrrigoen lanes fo Repl wel mol; > oe 


1 agers? be eel ly eoke) 1: “THOUS 
tes 4h aatron Heaaww ¢ Pe ehypeowy ? 
> We ieee) Geta : iChat Vir Oks iuwre dz. J arama vent ’ d 7 


Ubareicl | Ladepaite ty counontehetys Aah sxtiegn’ i EM : 
ie throes (boas bes wRSEAND 


} ' rieqeg cabin OO) vol (iiRdteens se: Aytd epuiport é 
ser avenge bas test doan 


| | | “ramon octane be? 


sD 7 pone 
a 


seria wan can sie ae ao aa % 


2.4 HARD SERVICES 


2.5 GREENING/ 
ENVIRONMENT 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


- A high proportion of each region’s work trips remain in 
the region. 


¢ Local and intercommunity trips can be served efficiently by 
public transit with relatively high cost recovery from the 
fare box. 


¢ Urban structure reduces pressures for continuing growth of 
road traffic congestion. 


¢ Has reduced requirements for school busing. 


¢ Allows more opportunity to provide transit services for 
mobility-handicapped persons. 


¢ Required transportation improvements have a relatively low 
capital cost. 


¢ The resulting transportation system has a relatively low 
operating cost. 


4.1. Trunk Water and Sanitary Sewerage Systems: 


e Has relatively low capital cost to expand trunk water and 
sewerage systems. 


4.2 Solid Waste Management: 


¢ Has relatively low costs to provide and operate solid waste 
disposal systems. 


4.3 Land Development and Redevelopment: 

¢ Has relatively low capital costs for land development and 
redevelopment and local hard services including site 
preparation, water/sewer services, roads, sidewalks, street 
lighting and electric power utilities. 

5.1 Greening: 

¢ High compatibility with the regional "greenlands" concept. 


¢ Has high available amount of passive open space (e.g. river 
valleys and conservation areas). 


¢ Relative ease of disposal of contaminated soils. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


¢ Relative potential for cleanup of contaminated soils. 
5.2 Sustainable Development: 


¢ Relative potential for improving the quality of storm water 
drainage. 


¢ Reduced degradation of atmospheric quality (as measured 
by relatively low transportation emissions). 


¢ Low level of transportation energy consumption. 


2.6 HUMAN 6.1 Level of Service, Accessibility, Efficiency and Capital Costs of 
SERVICES Human Services: 


¢  Effectiveness/efficiency of health services. 
¢  Effectiveness/efficiency of education services. 


¢ Effectiveness/efficiency of cultural and recreational 
services. 


¢ Effectiveness/efficiency of social welfare and protection 
services. 


¢«  Effectiveness/efficiency of protection services. 
2.7 EXTERNAL 7.1 Nature and Extent of Impacts on Adjacent Hinterland: 


IMPACTS 
¢ Low pressure for overspill urban development. 


¢ Low growth of GTA-oriented road commuting traffic. 
8.1 Capital Costs: 


2.8 OVERALL INFRA- 
STRUCTURE COSTS 


Relatively low overall transportation, hard services, 
greening/environment and human services capital costs. 


8.2 Operating Costs: 
¢ Relatively low transportation operating costs. 


¢ Human services operating cost implications. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The manner in which these criteria, factors and measures are applied 
for comparison purposes, and the results obtained, are described in 
the next chapter. 


3. COMPARISON, 
APPROACH AND 
RESULTS 


3.1 APPROACH 


3.2 COMPARISON 
MEASURES TABLE 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The approach taken in developing and presenting the comparison 
results was to prepare two basic comparison tables or arrays, as 
follows: 


1. Comparison Measures Table: a tabular array showing for each 
of the three urban structure concepts the facts, quantitative 
measures and/or qualitative comments describing how each 
concept is rated in terms of each of the criteria/measures 
outlined in the previous chapter. This is meant to provide a 
basic set of comparative information on each of the three 
concepts, with as much factual content as possible based on the 
analysis, but also including qualitative judgement where 
appropriate and necessary; 


2. Comparison Summary Table: an array in the same format as 
the above table, but using a graphical approach to indicate that 
one concept appears to be superior to another in terms of each 
specific measure. As indicated earlier, no attempt is made in 
this array to provide a “bottom line” overall comparison, since 
this would require further value judgements regarding the 
relevant weighting of the various criteria and measures, and this 
is a process which requires broader input of the community and 
its political representatives. 


Exhibit 2 presents the Comparison Measures Table, on a multi-page 
format reflecting the substantial amount of information presented. 
The reader is referred to the companion background reports for 
more detail on the facts and reasoning behind the comparisons 
presented in this table. 


In comparing the three urban structure concepts, in terms of each 
criterion, factor and measure, a five point rating index is used: "high", 
"medium-high", "medium", "medium-low" and "low". In all cases the 
comparison measures have been stated such that a "high" rating is 
seen as desirable and a "low" rating is seen as undesirable. The 
remainder of this section outlines the comparison reasoning and 
results presented in Exhibit 2. 
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High Range of 
Community Sizes 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


A concept is given a high rating under this measure if it tends to 
have a low impact on existing community character in terms of traffic 
growth, increased density, noise levels, neighbourhood disruption and 
other growth-related impacts. Concept 1, Spread, is given a medium 
rating because, while there would be little change in density, the 
relatively high auto traffic dependency of this concept would lead to 
increasing traffic penetration and community disruption. Concept 2, 
Central, is also given a medium rating because, while suburban 
growth pressures would be relieved, there would be density changes 
in redevelopment areas within the central, built-up areas. It should 
be noted, however, that the types of major redevelopment areas 
identified in this study (see Background Report No. 1) have existing 
uses which are mainly industrial, institutional or transportation 
oriented, such that redevelopment would not have to involve 
significant redevelopment of existing residential areas. Concept 3, 
Nodal, is given a medium-high rating because suburban automobile 
traffic pressures would be relieved by a greater use of transit and 
more moderate growth rates, while nodalized redevelopment in 
central areas and existing communities would tend to localize the 
areas of densification impact. 


A concept has a high rating under this measure if it helps to provide 
a range of community sizes with clear demarcation between the 
communities by green separators. Concept 1, Spread, is given a low 
rating because it tends to create amorphous urbanization without 
clear delineation by green separators between the communities, such 
that all communities merge together and become "large". Concept 2, 
Central, is given a medium rating because slower suburban growth 
would allow existing suburban communities to retain their identity and 
range of sizes without as great a tendency to grow together as would 
be the case under Concept 1. There would, however, be less 
community identity and size range in central areas because of the 
major population growth there. Concept 3, Nodal, is given a high 
rating because the nodes would provide a range of community sizes 
in both suburban and central areas and an opportunity to delineate 
them with green urban separators in the suburbs, thereby allowing a 
range of community sizes to be retained. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


A concept has a high rating under this measure if it helps provide a 
range of community diversity in terms of housing types and ownership 
(e.g. rental, owned), densities, and mixes of residential and 
employment activities. Concept 1, Spread, is given a medium-low 
rating because, based on past and current performance, it tends to 
deliver a preponderance of single-detached houses of similar sizes and 
ownership characteristics, with subdivision and shopping centres 
displaying great similarity. A trend to greater diversity could be 
possible under this concept if sufficient political will were exerted, but 
there are economic pressures on area municipal governments to 
continue with the existing mode of development. Concept 2, Central, 
is given a medium rating because reduced suburban growth pressures 
and greater central residential redevelopment can provide a greater 
range of community diversity in terms of densities, types and sizes of 
housing, and mix of population and employment. Concept 3, Nodal, 
is given a high rating because the nodes can provide a range and 
choice of housing types, sizes, densities and diverse mixes of 
population and employment through a combination of redevelopment 
and compact development in both suburban and central communities. 


A concept is given a high rating under this measure if it builds on 
existing urban infrastructure such as municipal buildings, human 
services facilities, transportation, hard services and social networks. 
Concept 1, Spread, is given a medium-low rating because, while some 
growth on new land is contiguous to existing communities and would 
help to achieve these objectives, most of the low density suburban 
development would be relatively remote from existing communities 
and would have to build urban infrastructure and services from the 
ground up. Concept 2, Central, is given a medium-high rating 
because it would make maximum use of inner city schools, hospitals, 
water/sewer, transit and human services while reducing the extent of 
creating urban infrastructure on new land. Concept 3 is given a 
medium rating because, while it would achieve efficient use of 
existing facilities by building on existing communities, it would achieve 
this less in central areas than would be the case under Concept 2, 
because of the lower population growth in such areas. 
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High Regional/Local 
Balance of People and 
Jobs 


CRITERION 2: 
ECONOMIC IMPETUS 


Factor 2.1: Economic 
Growth Opportunities 


Low Risk of Land Price 
Increases Due to 
Government Regulation 
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A concept is given a high rating under this measure if it achieves 
strong balance between the size of the residential population and the 
number of jobs in each region, such that there would be a balance 
between the numbers and skills of the resident labour force and the 
numbers and types of jobs available in the immediate communities, 
thereby reducing pressures for long commuting trips. Concept 1, 
Spread, is given a low rating because continuing suburban population 
growth and central area job growth would exacerbate the separation 
of workers and jobs through continuing development of "dormitory 
communities" and central employment areas. Concept 2, Central, is 
given a high rating because, as pointed out in Background Report 
No. 1, it would achieve the best balance of people and jobs in each 
region owing to the high population growth in central, built-up areas, 
accompanied by continuing employment growth in the suburban areas. 
Concept 3, Nodal, is given a medium-high rating because it would 
have an intermediate of people/job balance at the regional scale, but 
would achieve a good mix at the local (nodal) level. 


A concept is given a high rating under this measure if it would 
require a relatively low level of government regulation and has an 
existing process to maintain a high rate of delivery of serviced land 
for residential and employment purposes, thereby moderating the risk 
of price increases because of a supply/demand imbalance in the 
delivery of serviced land. Concept 1, Spread, is given a medium- 
high rating because it has a proven ability to deliver serviced land 
and housing; however, delivery rates of serviced land have tended to 
fall behind rapid growth and demand during the past six or seven 
years (and in earlier periods of rapid growth), producing major price 
increases in land and housing. Concept 2, Central, is given a 
medium-low rating because government regulation would be required 
to redirect significant population growth from suburban areas to 
central, built-up areas and this could increase the risk of 
supply/demand imbalance and resulting price increases. The 
challenge, under this concept, would be to ensure that the supply of 
land and housing, through redevelopment activities in central areas 
and a continuing, but reduced rate of development in suburban areas, 
would be sufficient to meet demand while providing lower levels of 
suburban development on new land than would be the case under 
Concept 1. Concept 3, Nodal, is given a medium rating because it 
would involve substantial levels of suburban development (although in 
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Low Land Development 
Costs Which Contribute 
to Economic Efficiency 


Factor 2.2: Impact on 
Agriculture 

Low Encroachment on 
Agricultural Land 


Factor 23: Impact on 
Natural Resources 


Low Impact on Forest 
Resources 
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a more compact form) and therefore would likely require less 
government regulation than in Concept 2, thereby reducing the risk 
of price increases due to a supply/demand imbalance in the delivery 
of land and housing. 


A concept has a high rating under this measure if it has a low 
consumption of new land which helps to reduce per capita land 
development costs and thereby to moderate price increases for land, 
housing and employment facilities. Concept 1, Spread, has a low 
rating since most of the residential development and much of the 
employment development would take place on new land, with 
relatively high per capita land development costs ($3,000-4,000 per 
new resident) because of the low densities involved. Concept 2, 
Central, is given a high rating because it would have relatively low 
land development costs ($1,000-1,500 per new resident) due to less 
consumption of new land at low densities and more redevelopment at 
higher densities. Concept 3, Nodal, is given a medium rating because 
it would have intermediate levels of land consumption, densities and 
land development costs ($2,000-3,000 per new resident). 


A concept has a high rating under this measure if the consumption 
of agriculture land (Class 1, 2 and 3) for urbanization is relatively 
low. Concept 1, Spread, has a low rating since an additional 

213 sq. miles (552 km’) would be consumed. Concept 2, Central, has 
a medium-high rating because the consumption of prime agricultural 
land would be considerably less, 45 sq. miles (117 km’). Concept 3, 
Nodal has a medium-high rating also, since it would consume an 
additional 112 sq. miles (290 km’) of agricultural land, very similar to 
that of Concept 2. 


A concept has a high rating under this measure if its urbanized area 
consumes a relatively small amount of currently forested land. 
Concept 1, Spread, is given a low rating because an additional 

27 sq. miles (70 km’) of forest covered land would be within the 
urban envelope. Concept 2, Central, is given a medium-high rating 
because an additional 15 sq. miles (39 km’) of forest covered land 
would be within the urban envelope, considerably less than under 
Concept 1. Concept 3, Nodal, is given a medium rating because an 
additional 20 sq. miles (52 km’) of forest covered land would be 
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Low Impact on Mineral 


CRITERION 3: 
TRANSPORTATION 


Factor 3.1: Choice of 
Modes and Service 
Levels 


High Transit 
' ibility and Servi 
Level 
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within the urban envelope, an intermediate level between that of the 
other two concepts. 


A concept has a high rating under this measure if its urbanized area 
consumes a relatively small mineral resource area. In the case of the 
GTA, virtually all of the land defined in this way is devoted to 
producing aggregates, as discussed further in Background Report 
No. 5. Concept 1, Spread, is given a medium-low rating because 
some 13 sq. miles (34 km’) of mineral resource areas would be 
located within the urban envelope. Concept 2, Central, is given a 
medium-high rating because about 3 sq. miles (8 km’)of mineral 
resource areas would be located within the urban envelope. 

Concept 3, Compact, is given a medium rating because about 

8 sq. miles (21 km*)of mineral resource areas would be within the 
urban envelope. 


A concept is given a high rating under this measure if it provides a 
high level of transit accessibility (through the number and location of 
rapid transit and commuter rail lines combined with efficient feeder/ 
distributor services) and if the population and employment densities 
are such that high frequencies of services can be justified. 

Concept 1, Spread, is given a low rating since the low suburban 
densities would impede effective provision of transit service and 
would make it uneconomical to provide frequent service in many of 
the suburban areas. Concept 2, Central, is given a high rating 
because the high densities throughout the central, built-up area would 
justify the provision of a high level of public transit service and the 
strong balance between people and jobs in each region would 
promote relatively shorter work trips which can be well served by 
public transit and walking access. Concept 3, Nodal, is given a 
medium rating because, while densities are not as high as in 

Concept 2 and trips are longer, on average, the nodal urban structure 
would be highly compatible with providing efficient and effective 
transit service and trips within the nodes would be relatively short. 
Exhibit 2 lists the estimated route-km of improved commuter rail, and 
new rapid transit lines in the conceptual transit network developed 
and analyzed for each of the three urban structure concepts. It can 
be seen that Concepts 1 and 3 have relatively more km of improved 
GO services (reflecting greater suburban development) while 
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High Effectiveness of 
Intercity Connections 
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Concepts 2 and 3 have relatively more km of new rapid transit 
(reflecting greater reliance on transit). While not shown on the 
Exhibit, Concept 2 would have relatively more km of rail (as opposed 
to bus) rapid transit than Concept 3 and higher frequencies of 
service, to serve the higher population densities in central areas. 


A concept is given a high rating under this measure if it provides 
substantially improved networks of major highways and arterial 
roadways for passenger and goods movements. Concept 1, Spread, is 
given a high rating because it would require and provide an extensive 
network of freeways and arterials. Concept 2, Central, is given a low 
rating because it would have a limited expansion of the road system. 
Concept 3, Nodal, is given a medium rating because it would involve 
an intermediate level of road system expansion. See Exhibit 2 for 
the estimated number of lane-km of freeways and arterial roads which 
would be added under the conceptual networks developed and 
analyzed for the three urban structure concepts, respectively. As 
shown, Concept 1 provides substantially more new freeways than 
Concept 2 and Concept 3 provides less, while Concepts 1 and 3 
provides more arterial lane-km than Concept 2 does. 


A concept is given a high rating under this measure if the urban 
form and transportation concept contributes to high effectiveness of 
intercity connections between residential and employment areas and 
major intercity terminals such as Pearson International Airport, Union 
Station and the intercity bus terminal, and if it provides relatively 
good road connections for those wishing to enter or leave the 
metropolitan area by automobile. Concept 1, Spread, is given a 
medium-high rating because the major airports and road access to 
and from the GTA would be well served by the freeway system and 
the other intercity connections would be somewhat less well served 
because of the lower transit accessibility. Concept 2, Central, is given 
a medium rating because, while all intercity terminals would be more 
accessible by public transit, the less extensive road network would be 
more susceptible to traffic congestion under conditions of peak 
recreational travel. Concept 3, Nodal, is also given a medium rating 
because, while it would provide better transit connections than would 
Concept 1, the road connections would not be as extensive. 


A concept has a high rating under this measure if the transportation 
system and likely congestion levels are such that the urban population 
would have good accessibility to adjacent rural areas and recreational 
areas. Concept 1, Spread, is given a medium-high rating because it 
would have the most extensive road system, although the system 
would be subject to congestion pressures owing to the spread 
suburban development and there would be less transit to help provide 
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High Proportion of Each 
Region’s Work Trips 
Remain in the Region 


access to rural areas. Concept 2, Central, is given a medium-low 
rating because, while there would be better access by transit, there 
would be a greater likelihood of road congestion under recreational 
peaks and there might be a greater propensity to visit rural areas 
because of the higher urban population density. Concept 3, Nodal, is 
given a medium rating because it would have almost as much 
suburban development as under Concept 1 with a less extensive road 
network, although the higher densities and greater use of transit 
would help to relieve road congestion pressures and the urban 
population would have a greater choice of travel modes to reach 
rural and recreational areas beyond the urbanized area. 


A concept has a high rating under these measures if it has low 
average travel times per trip, low average trip distance, and low 
average trip cost, as estimated for the a.m. peak hour in the travel 
simulations carried out under this study. These are described in 
Background Report No. 3: Transportation Systems. Person-km and 
person-hours of travel in the a.m. peak hour are also shown, as 
additional measures of travel effort. As indicated by the estimated 
average trip times, distances and costs shown for each concept in 
Exhibit 2, Concept 1, Spread, exhibits more travel effort under all 
three of these measures and is therefore rated low; Concept 2, 
Central, is rated high because of the shorter and less time consuming 
and costly trips under this intensified urban structure; Concept 3, 
Nodal, is rated medium because it displays an intermediate level of 
travel effort in terms of these measures. 


A concept is rated high under this concept if a high proportion of 
the work trips generated by its residents remain within the region 
(i.e. have work places within the same region) rather than crossing a 
regional boundary to a more distant work place. Again, Exhibit 2 
lists the percentage of total a.m. peak hour trips which are intra- 
regional (i.e. remain within the region of origin), the percentage 
which cross from one of the four suburban regions into Metro 
Toronto, the percentage which cross from Metro Toronto into one of 
the four regions, and the percentage which move from one of the 
four suburban regions to another, as estimated by the travel 
simulations conducted under this study. Based on these estimates, 
Concept 1, Spread, is given a low rating because there would be 
considerable cross-commuting between regions, adding to the person- 
km of demand which has to be accommodated by the transportation 
network. Conversely, Concept 2, Central, is given a high rating 
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High Transit Efficiency 
and Cost Recovery 


Reduced Road Traffic 
Congestion Growth 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


because a considerably lower proportion of a.m. peak hour trips 
would cross from the suburban regions into Metro Toronto, and a 
high proportion would remain within each region. Concept 3, Nodal, 
is given a medium rating because it would generate an intermediate 
proportion of intra-regional and inter-regional trips. It should be 
noted that, while the travel simulations did not deal exclusively with 
work trips, a very high proportion of trips within the a.m. peak hour 
are to work destinations, which is why the simulated results are 
interpreted as applying primarily to work trips. 


A concept is given a high rating under this measure if the density 
and distribution of population and employment are such that they can 
be served efficiently by transit, thereby achieving a high revenue/cost 
ratio for the transit services provided. Concept 1 is given a low 
rating because the spread, low density development in suburban areas 
is difficult to serve efficiently by public transit, such that service 
frequency, load factors and revenue/cost ratios tend to be low. 
Concept 2, Central, is given a high rating because the concentration 
of population and employment in central areas permits economic 
provision of a high level of public transit service which, in turn, 
attracts high ridership and achieves a higher revenue/cost ratio. 
Concept 3, Nodal, is given a medium rating because the nodal 
concentrations can be served very efficiently by transit but the 
relatively long distances between nodes are more costly to serve than 
for the shorter trips and services under Concept 2. 


A concept is given a high rating under this measure if the 
combination of urban structure and its compatible transportation ~ 
system are such that future rates of growth of road traffic congestion 
may be moderated. As described more fully in Background Report 
No. 3, the traffic demand analyses carried out under this study were 
designed such that the three transportation networks analyzed (one 
for each urban structure concept) each assumed an equal level of 
service as measured by the average travel speeds on the road system. 
In simulating each network, this was achieved by assuming recently 
measured (1986) travel speeds on all road links. The new road links 
added in each network were assumed to have travel speeds 
compatible with the 1986 speeds on existing links, while new transit 
links were assumed to have travel speeds appropriate to the type of 
technology (e.g. commuter rail, rapid transit, surface transit) involved, 
with surface bus speeds reflecting average traffic speeds on the 
various road links. An "unconstrained" traffic assignment was then 
carried out and the road system was "sized" by estimating and then 
costing the number of additional lanes of freeways and arterial roads 
which would be required to serve the estimated automobile travel 
demand. Estimated transit volumes were used to "size" the transit 
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links in terms of required technology, frequency of service and 
number of vehicles required. 


This approach means that equal levels of road and transit service 
would be provided under each concept. Accordingly, all three 
concepts are given the same rating, medium, under this measure. 
The differences among them are defined by the differences in road 
and transit capital costs required to achieve the equal level of service 
postulated for each concept, and this is picked up under another 
measure in the comparison (i.e. low capital costs). 


A concept receives a high rating under this measure if the amount of 
school busing required is reduced. Estimated annual operating costs 
for school busing are shown in Exhibit 2. Concept 1, Spread, is 
given a low rating because of the extensive amount of school busing 
required throughout the low density suburban areas, as is now the 
case in existing residential areas in the suburban regions. Concept 2, 
Central, is given a high rating because the high population density in 
central areas means that more students would be able to walk to 
school or take regular transit, thereby allowing a substantial reduction 
in the effort and cost required for school busing. Concept 3, Nodal, 
is given a medium-high rating because many students would be able 
to walk or take transit to school within and between the relatively 
high density nodes postulated in this concept. Estimated annual 
school bus operating costs in 2021 under each concept are shown in 
Exhibit 2. 


A concept is given a high rating under this measure if the 
combination of urban densities and transportation networks is such 
that transit services for handicapped persons can be provided 
relatively cost-effectively as new transit facilities are introduced. 
Estimated annual operating costs for such services are shown in 
Exhibit 2. Concept 1, Spread, is given a medium rating because it 
would provide a more extensive road network for paratransit services 
serving handicapped persons but less opportunity to make new transit 
facilities handicapped-accessible. Concept 2, Central, is given a high 
rating because it would generated shorter trips (more efficiently 
served by paratransit) and would provide more opportunity to make 
new transit facilities handicapped-accessible. Concept 3, Nodal, is 
given a medium-high rating because it would generate intermediate 
trip length trips and would provide substantial opportunities to make 
new transit facilities handicapped-accessible. Estimated 2021 annual 
operating costs for such services under each concept are shown in 
Exhibit 2. 
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Low Transportation 
Capital Costs 


CRITERION 4: HARD 
SERVICES 


Factor 4.1: Tronk 


Water and Sanitary 
Sewerage Systems 


A concept has a high rating under this measure if the total estimated 
capital costs required to construct its conceptual transportation 
network between 1990 and 2021 are relatively low compared to the 
other concepts. The estimated capital costs, cumulative between now 
and 2021 and expressed in 1990 dollars, are listed in Exhibit 2 for 
each concept, showing the costs for roads and transit respectively and 
the total transportation costs. 


As shown, Concept 1, has an estimated transportation capital cost of 
$27.1 billion, while Concept 2 has an estimated cost of $27.6 billion 
and Concept 3, $28.6 billion. As also shown, while there are 
significant differences in the costs for transit and for roads among the 
three concepts, these tend to balance out so that the total capital 
costs are essentially the same within the conceptual estimating 
accuracy of this study. Accordingly, all three concepts are given a 
medium rating under this measure. 


As part of the transportation analysis, described more fully in 
Background Report No. 3, estimates were made of the annual 
operating cost experienced in 2021 by Public Works departments 
operating the road system (which vary with the number of lane-km in 
the network), by the transit operators (which vary with the number of 
revenue-hours and revenue-km of transit service provided with transit 
fare revenues netted out) and by travellers using the system (e.g. 
automobile operating and ownership costs during the a.m. peak 
period with fuel taxes netted out). These estimates are shown for 
each concept, in terms of approximate annual operating costs, for 
each of the three concepts. As shown, Concept 1, Spread, has a 
2021 annual transportation operating cost in terms of the above three 
operating cost components of $11.5 billion, Concept 2, Central 

$9.6 billion and Concept 3, Nodal $10.7 billion. The pattern is 
similar to that for road capital costs: owing to the high cost impact of 
its more extensive road system, Concept 1 has the highest operating 
costs, while Concept 1 has the lowest and Concept 3 has an 
intermediate level. Accordingly, Concept 1, Spread, is given a low 
rating under this measure, Concept 2, Central, is given a high rating, 
and Concept 3, Nodal, is given a medium rating. 
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Low Capital Costs to 
Expand Trunk Water 
and Sewerage Systems 


Factor 4.2: Solid 
Waste Management 


Low Costs to Provide 
and Operate Solid Waste 
Disposal Systems 


Factor 43: Land 
Development and 
Redevelopment 
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A concept is given a high rating unuer this measure if it has a 
relatively low capital cost for the required trunk water and sewer 
network. As shown in Exhibit 2, the cost estimates prepared as part 
of this study (see Background Report No. 4) indicate that all three 
concepts would have an equal capital cost for this part of the 
required infrastructure, about $3.7 billion to be invested between now 
and 2021. Accordingly, each of the three concepts is given a medium 
rating for this measure. It should be noted, however, that these cost 
do not include providing significant levels of Lake Ontario based 
water and sewer services to communities north of the Oak Ridge 
Moraine watershed; capital costs would be higher if more extensive 
services of this type were provided under any of the urban structure 
concepts. 


A concept is given a high rating under this measure if the costs for 
solid waste management are relatively low. As described more fully 
in Background Report No. 4, the solid waste management costs are 
primarily operating costs and are estimated to be essentially the same 
for all three urban structure concepts. The three concepts are all 
given the same, medium, rating as a result. 


A concept is given a high rating under this measure if the capital 
costs for land development (new land in suburban areas) and 
redevelopment (on previously urbanized land in central areas) are 
relatively low. As described more fully in Background Report No. 4, 
based on current experience, the land development costs on new land 
are estimated at $70,000 per acre for residential development and 
$50,000 per acre for industrial development, while redevelopment 
costs are estimated at $300,000 per acre. These average costs include 
grading of the development area, installation of local water and sewer 
services, storm water management, and installation of local electric 
power service, street lighting, streets and sidewalks. 


Concept 1, Spread, is given a lew rating because it has the highest 
estimated capital cost for land development/redevelopment at 

$15.8 billion. Concept 2, Central, is given a high rating because its 
estimated land development/redevelopment cost is lowest of the three 
concepts, at $9 billion. Concept 3, Nodal, is given a medium-high 
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CRITERION 5: 
GREENING/ 
ENVIRONMENT 


Factor 5.1: Greening 
Regional Greenlands 
Concept 


High Available Amount 
of Passive Open Space 


rating because it has an intermediate estimated capital cost for land 
development/redevelopment of $11 billion, which is closer to the low 
value for Concept 2 than it is to the higher value for Concept 1. 


A concept is given a high rating for this measure if its urbanized area 
overlaps with (or consumes) a relatively small area of existing passive 
green areas, specifically the Lake Ontario Waterfront and Oak Ridges 
Moraine. Concept 1, Spread, is given a low rating because an 
additional 33 sq. miles (84 km’) of the Oak Ridges Moraine area and 
12 miles (19 km) of the Lake Ontario waterfront would be within the 
urban envelope. Concept 2, Central, is given a high rating because 
an additional 7 sq. miles (18 km’) of the Oak Ridges Moraine area 
and 6 miles (10 km) of the Lake Ontario Waterfront would be within 
the urban envelope. Concept 3, Nodal, is given a medium rating 
because an additional 18 sq. miles (46 km’) of the Oak Ridges 
Moraine area and 8 miles (13 km) of the Lake Ontario waterfront 
would be within the urban envelope. 


A concept is given a high rating under this measure if a relatively 
large amount of passive open space (e.g. river and stream valleys, 
parks, waterfront parks and conservation areas) would be located 
within the urbanized area. Concept 1, Spread, is given a high rating 
because about 4 acres (1.6 ha) per 1,000 people would be available 
as passive Open space within its extensive urban area. In order to 
meet the current rate of 4.4 acres (1.8 ha) per 1,000 people an 
additional 2,200 acres (890 ha) would have to be acquired at an 
approximate cost of $1.1 billion. Concept 2, Central, is given a low 
rating because only about 3.1 acres (1.3 ha) per 1,000 people would 
be available within its considerably smaller urbanized area. To meet 
the current rate of 4.4 acres (1.8 ha) per 1,000 people would require 
some 8,000 acres (3,240 ha) of new passive green space to be 
acquired at an approximate cost of $6 billion. Concept 3, Nodal, is 
given a medium-low rating because about 3.2 acres (1.3 ha) per 
1,000 people would be available within its relatively small urbanized 
area, and an investment of approximately $4.7 billion would be 
needed to acquire the 7,500 acres (3,040 ha) required to meet the 
current rate of 4.4 acres (1.8 ha) per 1,000 people. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


While the above capital cost estimates are included in order to 
illustrate this difference among the three concepts, it would clearly be 
impractical to provide the large acreages indicated for Concepts 2 
and 3 within the smaller urbanized areas of these concepts. For 
example, the 8,000 acres of new passive open space which would be 
required within the urbanized area if Concept 2 would be about 20 
times the area of High Park or the area of Pearson International 
Airport. In practice, an equal amount of new passive green space 
would probably be provided under all three concepts within the larger 
urbanized area of Concept 1; under this assumption all three 
concepts would have the same capital cost for acquiring 2,200 acres 
of passive open space ($1.1 billion), but residents living in the central 
areas under Concepts 2 and 3 would have to travel farther, on 
average, than would suburban residents of Concept 1 in order to 
experience that portion of the passive open space which would be 
located in the suburban parts of the urbanized area. 


The ratings in this report reflect the first assumption: that is, the 
hypothetical cost of acquiring enough new passive open space to 
provide the same standard under all three concepts. The second 
assumption would produce lower capital cost estimates for Concepts 2 
and 3 under this measure (as shown by the cost ranges in Exhibits 4 
and 7), but would also reduce the average accessibility to passive 
open space under these concepts, such that the ratings would be 
similar under both assumptions. 


A concept is given a high rating under this measure if it has a 
relatively low amount of contaminated soils produced from the 
redevelopment of previously urbanized (e.g. industrial/transportation) 
land which is likely to contain some contaminated soils. Concept 1, 
Spread, is given a medium-high rating since only about 2,750 acres 
(1,110 ha) of urban redevelopment is involved. Concept 2, Central, 
is given a low rating since it has the highest redevelopment acreage 
of about 11,000 acres (4,450 ha). Concept 3, Compact, is given a 
medium rating since it would involve about 4,750 acres (1,920 ha) of 
urban redevelopment. 


A concept is given a high rating under this measure if it provides a 
relatively high opportunity for existing contaminated soils in urbanized 
areas to be cleaned up as a part of redevelopment activities. The 
ratings under this measure tend to be inverse to those for the 
previous measure, since the greater the amount of redevelopment 
involved the greater would be the opportunity to clean up existing 
contaminated sites. Accordingly, as described in Exhibit 2, 

Concept 1, Spread is given a medium-low rating, Concept 2, Central 
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Factor 5.2: 
Sustainable 
Development 


High Potential for 


Improving Quality of 
Storm Water Drainage 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


a medium-high rating and Concept 3, Nodal a medium rating under 
this measure. 


As described in Background Report No. 5, storm water runoff from 
urbanized (and agricultural) areas carries with it significant 
concentrations of toxic materials and/or nutrients which cause 
pollution of streams, rivers and lakes/beaches in and around the 
GTA. The water quality of this runoff can be substantially improved 
by a comprehensive range of measures such as building ponds to 
retain it (thereby allowing sediments to settle out) and by treating the 
most polluted portion of the retained runoff in water pollution 
treatment plants during times when the sanitary load on such plants 
is low. Other examples include continuing the on-going program of 
separating sanitary and storm sewers, in order to reduce the 
likelihood that sanitary sewage will not be properly treated in times 
of high storm runoff. These types of measures are extremely 
important steps towards maintaining and improving the environmental 
quality of stream/river valleys and lakefront beaches in and around 
the GTA. 


Concept 1, Spread, is given a medium-low rating under this measure 
because it presents less potential for retrofitting the existing urban 
area, to improve storm water drainage quality, owing to the smaller 
amount of urban redevelopment which would occur. Concept 3, 
Central, is given a medium-high rating because it presents the highest 
potential for retrofitting the existing urbanized area, as part of the 
redevelopment process in central areas. Concept 3, Nodal, is given a 
medium rating because it presents less potential for retrofitting the 
existing urbanized area than Concept 2 but has more potential than 
Concept 1. As described in Background Report No. 5, the estimated 
cost for improving the quality of storm water drainage throughout the 
GTA to a minimum level of acceptability would be in the order to 
$2 billion for each of the three concepts; it is extremely difficult to 
provide more precise estimates of this cost, however, and the above 
estimate must be treated as order-of-magnitude only, which is the 
reason why it is considered impractical to differentiate among the 
three concepts in terms of cost for this measure 
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CRITERION 6: 
HUMAN SERVICES 


Factor 6.1: Level of 
Service, Accessibility, 
Efficiency and Capital 
Costs of Human 
Services 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


A concept has a high rating under this measure if it produces a 
relatively low level of emissions from transportation activities. As 
described in Background Report No. 3, the EMME/2 model produces 
estimates of automotive emissions in terms of carbon monoxide, 
carbon dioxide, hydrocarbons and nitrous oxides. Approximate 
estimates of emissions from public transit vehicles were added to this, 
although automobile emissions make up over 90% of the total. Total 
a.m. peak period emissions for a weekday in 1986 were estimated at 
1.9 million kg of the above four types of gasses. As shown in 
Exhibit 2, this is estimated to increase to about 3.3 million kg for 
Concept 1, 2.6 million kg for Concept 2 and 3.0 million kg for 
Concept 3 (assuming 1986 vehicle emission rates). Accordingly, 
Concept 1, Spread, is given a low rating since it has the highest 
emission level, Concept 2, intensified, is given a high rating because 
it has the lowest emission level, and Concept 3, Nodal, is given a 
medium rating because it has an intermediate emission level about 
half way between that of the other two concepts. 


A concept is given a high rating under this measure if the energy 
consumption for transportation purposes is relatively low. Again, the 
EMME/2 model provides estimates of energy consumption for a 
typical a.m. peak hour and more approximate estimates of energy 
consumption for public transit and trucks were added to this. As 
described in Background Report No. 3, automobile energy 
consumption is over 90% of the total. 


The estimated energy consumption was about 26.4 million MJ in 
1986. This was estimated to increase to about 46.1 million MJ by 
2021 for Concept 1, to 37.2 million MJ for Concept 2 in 2021, and 
have an intermediate value of 42.1 million MJ for Concept 3 in 2021. 
Accordingly, Concept 1, Spread is given a low rating under this 
measure because it has the greatest energy consumption for 
transportation, Concept 2, Central, is given a high rating because it 
has the lowest transportation energy consumption, and Concept 3, 
Nodal, is given a medium rating because it has an intermediate level 
of transportation energy consumption. 


It is particularly difficult in the case of human services to provide 
quantifiable comparisons of the concepts since these services are 
relatively less capital and more operating intensive than most other 
components of the study. To reflect the largely qualitative character 
of this comparison, we have therefore refrained from applying the 
extreme ratings of high and low; rather, we have indicated relative 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Effectiveness/Efficiency 
of Health Services 


Effectiveness/Efficiency 


strengths and weaknesses in terms of medium-high, medium and 
medium-low. 


A Concept has a medium-high rating under this measure if its 
distribution of people/jobs, transportation system, etc., are conducive 
to the effective and efficient provision of health services. Concept 1, 
Spread, is given a medium rating under this measure since it would 
have the least efficient utilization of existing hospitals, the most 
duplication of services and facilities, the least efficient delivery of 
community-based non-institutional services, and greatest travel 
distances to obtain specialized services. Concept 2, Central, is given 
a medium-high rating because it would provide the highest utilization 
of existing hospitals, the highest level of service to the aging 
population and referral to specialized services, the greatest 
opportunity for rationalization of services and facilities, the most 
efficient delivery of community based primary and non-institutional 
services, and the shortest travel distances to obtain specialized 
services. Concept 3, Nodal, is given a medium rating because it has 
a large potential for rationalization and integration of health services 
within the nodal communities, would allow efficient delivery of 
community-based non-institutional services, and would have strong 
potential for deconcentration of a wider range of specialized services 
to nodes. As shown in Exhibit 2, the capital costs for new hospitals 
are quite similar for the three concepts, in the range $4.45- 

5.56 billion. 


A concept has a medium-high rating under this measure if it lends 
itself to high effectiveness and relatively low cost of education 
services, including those provided by primary and secondary schools, 
community colleges and universities. Concept 1 is given a medium- 
low rating under this measure because it involves greater travel 
distances, less efficient utilization of primary facilities, greater 
potential for inefficiencies from duplication, less efficient 
specialization, and the highest demand for new construction, leading 
to the highest capital cost. Concept 2, Central, is given a medium- 
high rating because it has the most efficient travel patterns, most 
opportunity for rationalization and efficient specialization, best 
utilization of existing primary classroom capacity and therefore least 
capital cost, and the highest utilization of existing (expanded) colleges 
and universities. Concept 3, Nodal, is given a medium rating because 
it has intermediate travel distances and a good potential for efficient 
use of integrated primary and secondary facilities. As shown in 
Exhibit 2, the estimated capital costs of educational facilities lie in 
the range of $4.20-6.40 billion for the three concepts, with Concept 2 
having the lowest cost and Concept 1 the highest. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Effectiveness/Efficiency 
of Social Services 


A concept is given a medium-high rating under this measure if it is 


such that cultural and recreational services can be provided effectively 
and at relatively low cost. Concept 1, Spread, is given a medium- 
high rating because it has the lowest land costs ($2.32 billion) for 
intensive use parks. It has estimated capital costs for 
cultural/recreational facilities (less parks land costs) of $10.9 billion. 
On the other hand, it has the least potential for economies of scale 
and efficiencies from shared, integrated services and facilities and 
users are required to travel farther, on average to such facilities. 
Concept 2, Central, is given a medium rating. While it would require 
higher land costs ($4.22 billion) for intensive use parks, it provides 
maximum use of existing facilities, high utilization of facilities and 
potential for efficient integration, and highest accessibility levels in 
terms of short trips, well served by public transit. Concept 3, Nodal, 
has a medium-high rating because it allows for reasonably high space 
standards for intensive use parks, has good potential utilization levels 
and opportunity for rationalization of services/facilities, would offer 
moderate land costs for parks ($2.82 billion) and provide good 
regional accessibility. With the data and time available for this study, 
it was not possible to distinguish differences among the concepts in 
other cultural/recreational capital costs, which were estimated at 
$10.9 billion for each concept. 


A concept has a medium-high rating under this measure if the 
distribution, density and mix of population and employment activities, 
and the related transportation system, are such that social services 
(e.g. family and children’s services, support programs, enrichment 
programs, etc.) can be provided effectively and at relatively low cost. 
Concept 1 is given a medium-low rating because it offers relatively 
less accessibility to those who do not have an automobile available to 
them, least efficient community-based service delivery, lowest 
availability of specialized services in low density areas, and lowest 
overall level of service. Concept 2, Central, is given a medium rating 
because it allows effective use of the existing service agency network 
as a delivery base, highest accessibility, highest potential for efficient 
specialization, but less potential for integration and collaboration than 
might be likely under Concept 3. Concept 3 is given a medium-high 
rating because it has strong potential to build effective community- 
based support, provides reasonable accessibility, has the highest 
potential for rationalization and collaboration to achieve efficiencies 
and higher overall levels of service. Capital costs for social and other 
health services could not be differentiated among the concepts, based 
on the data and time available, and were estimated at $2.68 billion 
for each concept. 
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Effectiveness/Efficiency 
of Protection Services 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


A concept has a medium-high rating under this measure if its 
distribution of people/jobs and available transportation 
network/services lends itself to fast and reliable response times by 
police, ambulance and fire services. Concept 1 is given a medium- 
low rating because it has the longest average travel distances and the 
least efficient distribution of facilities (owing to its lower densities). 
Concept 2, Central, is given a medium rating because it has the 
lowest average travel distances, although speeds would be lower 
because of more signalized intersections per km. Concept 3, Nodal, 
is given a medium-high rating because it has potential for efficient 
circulation patterns and response times owing to relatively short 
distances in the nodal concentrations. Again the available data and 
time precluded developing capital cost estimates which differentiate 
among the concepts; each concept has an estimated capital cost of 
$2.83 billion for this subcomponent. 


It might be argued that protection and public safety would be lower 
with the higher population densities postulated under Concept 2 and 
it would therefore be more costly to provide protection services 
under that concept than under Concept 1. Indeed, the operating 
cost per capita of policing appears to increase in the GTA with 
density increase. We have not attempted to rate the concepts in this 
regard, however, because we received a variety of opinions from 
those expert in the field regarding the impact of density on per capita 
crime rates. As noted in Background Report No. 6, there is a 
positive correlation between poverty and crime but the situation is 
more confused in terms of a correlation between urban density and 
crime: in situations of high densities with reasonable income levels, 
per capita crime rates appear to be similar to those experienced at 
lower densities with the same income levels; indeed, evidence can be 
cited that an urban street with steady pedestrian traffic is a safer 
place than a suburban street with virtually no pedestrian traffic and 
light vehicular traffic. Because of these substantial uncertainties, we 
did not include possible variations in per capita crime rates with 
urban densities as part of this comparison measure. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


CRITERION 7: 
EXTERNAL IMPACTS 


Factor 7.1: 
Nature/Extent of 
Impacts on the 
Adjacent Hinterland 


Low Pressure for A concept has a high rating under this measure if it is likely to 

Overspill Development create low pressure for GTA residents to move to homes in the 
countryside or small communities adjacent to the GTA. Such 
overspill development is caused by decisions to accept longer 
commuting times/distances and costs in order to achieve lower 
housing costs and/or lower residential densities; other possible 
reasons include a desire for a more “countrified" atmosphere or a 
decision to retire to a country home with lower living costs and less 
pressure. There would also likely be a greater propensity for 
overspill development to the extent that urbanization within the GTA 
spreads out closer to the GTA boundary. Concept 1, Spread, is 
given a low rating because the spread, low density suburban 
development moves urbanization closer to the GTA rural boundary 
and increases pressure for overspill development in adjacent areas. 
Concept 2, Central, is given a medium rating because substantially 
more farm land is preserved in rural parts of the GTA and 
urbanization remains further from the GTA boundary. There is a 
possibility, however, that the higher population density in Concept 2 
would create more pressure for some people to move to the country; 
it is felt likely, however, that this would manifest itself more in a 
greater propensity to purchase a seasonal home (e.g. in cottage 
country) rather than moving permanently to a country residence, but 
there is obviously uncertainty in this regard. This rating also includes 
the important proviso that the supply and demand of residential land 
are kept in balance, so that housing prices do not increase unduly; if 
housing prices were to increase for this (or other) reasons, there 
could be greater pressure under Concept 2 for overspill development 
as people trade off longer commuting times in order to achieve more 
affordable housing. Concept 3, Nodal, is also given a medium rating 
because, while there is more suburban growth than in Concept 2, it is 
more compact and there would be less pressure for overspill 
development resulting from urbanization close to the GTA boundary. 
This rating is subject to the same condition as noted above for 
Concept 2 regarding housing prices. 


It should also be noted that GTA residents moving out from the 
GTA may decide to locate in existing urban communities such as 
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Low Growth of GTA 
Oriented Road Traffic 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Barrie, Cambridge, Hamilton, Peterborough, Port Hope, etc. 
Relocations of this nature would not have the negative implications 
of rural overspill development (e.g. ex-urban road traffic for 
commuter trips, possible water quality impacts of sceptic tank 
development) unless such people were to retain their jobs in the 
GTA and continue to commute by automobile. Because of the 
uncertainties referred to above regarding the manner in which 
propensities to move from the GTA might vary among the concepts 
due to economic pressures, and because the impacts of relocations to 
existing communities well clear of the GTA could be positive or 
negative depending on work trip patterns, etc., as noted above, it was 
decided that an attempt to rate the three concepts in this regard 
would not be productive. 


A concept is rated high under this measure if it tends to create low 
pressure for growth in road traffic between the GTA and its 
hinterland. Daily commuting trips by auto are seen as the most 
serious concern in this regard, but recreational road traffic to rural 
and cottage areas is another consideration under this measure. 
Concept 1, Spread, is given a low rating because its high dependence 
on private automobile transportation, coupled with overspill 
development, would be expected to create considerable growth of 
road commuting traffic across the GTA boundary and in the ex- 
urban road system. Concept 2, Central, is given a medium-low rating 
because greater use of public transit, lower auto use/ownership and 
less overspill development would tend to create less pressure for ex- 
urban auto commuting traffic. However, there could be greater 
pressure for recreational traffic to rural/vacation areas under this 
concept because of its higher urban population density, and the 
automobile would likely persist as the major mode for such travel. 
Concept 3, Nodal, is given a medium-high rating since, while it has 
greater suburban residential development than Concept 2, it would 
have less reliance on the automobile and possibly less pressure for 
rurally-oriented recreational traffic. Nodal development under this 
concept would also favour better rail service to suburban and ex- 
urban centres, which would help to relieve auto traffic growth 
pressure on roads leading to and from the GTA. 
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Low Operating Costs 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


A concept has a high rating under this measure if its total capital 
cost for transportation, hard services, greening/environment and 
human services, cumulative for the period 1990-2021, is relatively low 
compared to that of the other concepts. The capital cost estimates 
on which this comparison is based were summarized in earlier parts 
of Exhibits 2 and are discussed in more detail in the relevant 
companion background reports. Subsection 3.3, below, also presents 
a discussion of these estimates. As summarized for factor 8.1 in 
Exhibit 2, Concept 1, Spread, has an estimated capital cost of 

$79.3 billion, Concept 2, Central, has an estimated capital cost of 
$78.7 billion and Concept 3, Nodal, has an estimated capital cost of 
$78.8 billion. While these are very large numbers, the differences 
among them are insignificant. Accordingly, all three concepts are 
given a medium rating under this measure. The capital costs for 
Concepts 2 and 3 would be less than the above ($73.8 billion and 
$75.2 billion, respectively) if different passive open space standards 
were assumed for those concepts. The overall capital cost ratings 
would remain the same, however, since the variation in total capital 
cost among the three concepts would still be less than 10% which is 
within the range of uncertainty for a conceptual study of this type. 


Turning first to transportation, a concept has a high rating under this 
measure if its transportation operating costs are relatively low 
compared to the other concepts. As shown in Background Report 
No. 3 and summarized in Exhibit 2, five components make up the 
total estimated transportation operating costs: operating costs of road 
departments (estimated as a function of lane-km of roads in the 
network), operating costs of transit systems and GO Transit 
(estimated as a function of revenue-hours and revenue-km of service 
provided with fare revenues netted out), operating costs of travellers 
(estimated as the automobile operating and ownership costs with 
relevant taxes netted out), school bus operating costs and 
handicapped transit operating costs. All transportation operating 
costs are estimated on an annual basis as of 2021 in 1990 dollars. 
School bus and handicapped transit costs are estimated by reference 
to recent experience, taking into account the characteristics of the 
three concepts, as described in Background Paper No. 3. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Human Services 


As shown in Exhibit 2, factor 8.2, Concept 1, Spread, has the highest 
transportation operating costs ($12.0 billion), Concept 2, Central, has 
the lowest ($9.9 billion) and Concept 3, Nodal, has an intermediate 
level of transportation operating costs ($11.1 billion). The cost 
breakdown in Exhibit 2 also shows that the roads department 
operating costs and the travellers’ costs follow the same trend as the 
total transportation operating costs, while the transit operating costs 
are highest for Concept 2 and lowest for Concept 1. Because of the 
preponderance of automobile travel under all three concepts, 
however, the influence of road department costs and travellers’ costs 
predominates. Accordingly, Concept 1, Spread, is given a low rating, 
Concept 2, Central, is given a high rating and Concept 3, Nodal, is 
given an medium rating under this measure. The greater "spread" in 
the ratings for operating costs (relative to that for capital costs) 
reflects the fact that the differences in transportation operating costs 
among the three concepts are more pronounced than the differences 
in overall capital costs. 


The other component under this comparison measure is solid waste 
disposal operating costs. As pointed out in Background Report 

No. 4, all three concepts are estimated to have essentially the same 
solid waste disposal operating costs, so this does not affect the above 
rating. 


A concept is given a high rating under this measure if its operating 
efficiency is felt to be high and therefore its operating costs to be 
relatively low. As indicated in Background Report No. 6, it was 
beyond the scope of this study to provide quantitative estimates of 
human services operating costs. Nevertheless, it is possible to draw 
qualitative inferences regarding the likely variation of operating costs 
among the three concepts, based on considerations of delivery 
efficiency, transportation distances and related factors as discussed 
earlier in this report and in Background Report No. 6. Concept 1, 
Spread, is given a low rating, because its relatively low densities and 
longer travelling distances (both for servers and clients) would 
provide less opportunity to provide combined, integrated services at 
hub locations and would lead to higher operating and access costs. 
Concept 2, Central, is given a high rating, because the higher 
densities would provide the greatest opportunity for integration of 
services and facilities, leading to lower operating costs, and the 
shorter travel distances would contribute further to reduced operating 
costs. Concept 3, Nodal, is given a medium-high rating because the 
nodal communities would allow easy access and integrated, efficient 
delivery of services, although travel distances would be longer, on 
average, than those in Concept 2. It should also be noted that 
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3.3 COMPARISON 
SUMMARY TABLE 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


operating costs in the human services are generally substantially 
higher than capital costs; more detailed study of these would probably 
reveal quantitative differences among the concepts, if a sufficiently 
reliable methodology were developed. However, this would require a 
level of detail well beyond the scope of this study. 


Exhibit 3 provides a graphical summary of the comparisons as 
developed in the previous section and listed in Exhibit 2. As shown 
in Exhibit 3, a circle is used to depict graphically the rating of each 
concept in terms of each measure: the circle is completely black if 
the concept receives a high rating, is three-quarters black if it 
receives a medium-high rating, is half black if it receives a medium 
rating, is one-quarter black if it receives a medium-low rating, and is 
completely white (open) if it receives a low rating. Visually, 
therefore, the greater the amount of black showing in the circles for 
a given concept, the higher are its ratings. 

The purpose of providing this summary array is to assist readers in 
seeing the entire list of comparison measures, and their application to 
the three concepts, on a single page in order to help the process of 
interpreting the overall comparison and its various components. 


In accordance with the Terms of Reference, no attempt is made in 
this study to derive a cumulative rating or "bottom line" comparison 
of the three concepts. There are two important reasons for this: 


1. There is a substantial amount of overlap in a number of the 
comparison measures used; any attempt to derive a cumulative 
total would have to account for this and correct for the effects 
of "double counting”; 


2. A simple addition of all of the ratings for a particular concept 
(e.g. on a numerical basis) would make the implicit assumption 
that each of the measures is equally important in its contribution 
to an overall "score" for the concept. It is very unlikely that a 
given group of people assessing the concepts would assign an 
equal weight to each measure. Equally, it is rather unlikely that 
any two groups would agree on the relative weighting to be 
assigned to each measure, if an attempt were made to take this 
into account. 


The information and comparisons provided here are meant to 
stimulate widespread discussion among political leaders, professional 
staff, interest groups and the public at large which will be necessary 
before general conclusions can be drawn regarding the relative 
importance of the various criteria and measures and, in this context, a 
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EXHIBIT 3 
GTAURBANS TRUGTURE.CONCEPTS 
COMPARISON MEASURES TABLE 


CRITERIA MEASURES 1. SPREAD | 2. CENTRAL 


| 1.1 Ameniues and diversity Low impact on exisung community character | © 


High range of community sizes 


1. Urban 


Structure 


High range of community diversity 


Bj|BjO 


| 1.2 Integration and efficiency High utilization of existing infrastructure 


O 


High regional/local balance of people and jobs 


| 2.1 Economic growth opportuniues Low nmisk of land pnce increases due to 
government regulation 


2. Economic 
Impctus 
| 
ee; cs eeae 


rele esevence 


Low land development costs which 
contribute to economic efficiency 


2.2 Impact on Agriculcure Low encroachment on agricultural land 


OJO} O 


2.3 Lmpact on Natural Resources Low impact on forest resources 
Low impact on mineral resources 
3.1 Choice of modes and service levels | High transit accessibility and service level 


High road accessibility and service level 


High effectiveness of intercity connections 


High population accessibility to rural areas 


3.2 Transportauon efficiency/costs | Low average tp times, distances and costs 


Oe 


High proportion of each Region's work tips 
remain in the Region 


High transit efficiency and cost recovery 


3. Transportation 


Reduced road rraffic congestion growth 
Reduced requirements for school busing 
Better opp’y to provide handicapped transit 
Low transportation capital costs © 


Low wansporiation operating cowl eon men 


4.1 Trunk water and sanitary Low water/sewer trunk costs 
: sewerage systems 


is 3 
lac! =) 
= 3 4.2 Solid waste management Low costs for solid waste disposal systems © 
I“ | 43 Land development and Low capital costs for land development and 
redevelopment tedevelopment re local services 
5.1 Greening High compatibility with regional greenlands 

| concept 
High available amount of passive open space 

(eg. nver valleys and conservation areas) 

High ease of disposal of contaminated soils 


High potennal for cleanup of contaminated em her 
soil 


C|E| © | © | 6 |16| O | 6 | @ |4| 6 (AGS S/6/6| 6 [SCC F\e\C/4\6/ 6 | 6 Jeceee 


5.2 Sustainable development High potential for improving quality of 
stormwater drainage 


Reduced atmospheric quality degradation 

(eg. low transportation emissions) 

Low level of transportation energy consumpuon Cretan ty Lec! 
6.1 Level of service, accessibility, Effectiveness/efficiency of health services ey aes ee 


7S; Greening/ 
Environment 


Effectiveness/efficiency of cultural and 
recreational services 


Effectiveness/efficiency of social services hii ea aa 
Effectiveness/efficiency of protection services oes CT est 


TER [uvpeeronemseremmen | O | O 
adjacent hinterland Low pressure for overspill development 
ee a on 


© |e; © | & eee) © 


6. Human 
Services 


7. Ext 
Impacts 


x «| 8.1 Capital costs Low overall transportation, hard services, 

33 greening/environment and human services 

= . capital costs 

d 8) a2 Opening Core [Low operaingeoss———Ss=~=“‘*CSC*SOC#SSC*‘d#@® 
§ 2 Human services operating cost 

20? implications 


LEGEND: Relative Rating Symbols 
High Rating 
Medium-High Rating 
Medium Rating 
Medium-Low Rating 
Low Rating 


OC66e6 


ani head ogee he Effectiveness/efficiency of education servicss| © | © | © | 
human services 


3. NODAL 
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preferred future urban structure concept for the Greater Toronto 
Area. 


There is a great deal of detail presented in Exhibit 3 which, while 
useful in one respect, makes is somewhat difficult to identify some of 
the basic similarities, differences, strengths and weaknesses of the 
three concepts. The interpretive comments provided in Chapter 4, 
below, are intended to assist in this process. 
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4. INTERPRETIVE 
COMMENTS 


4.1 COMPARISON 
HIGHLIGHTS 


Capital Costs 


Capital Cost Differences 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The capital cost estimates presented in the previous chapter are 
summarized in Exhibit 4, which shows the main subheadings within 
each major component, as well as the component totals. Estimated 
federal costs (for airports and a rail freight link between the CP and 
CN main lines in Halton and Peel) are not included in the exhibit, 
since they would be the same for all three concepts; see Exhibit 13 
and also Background Report No. 3). 


The essential (and perhaps unexpected) finding from Exhibit 4 is 
that, while the estimated capital costs (cumulative requirements over 
the period 1990-2021) are very large for each of the three concepts, 
lying in the range $74-$79 billion, the differences among the three 
concepts are insignificant relative to the absolute size of the 
cumulative capital costs estimated and the uncertainty range of the 
estimates. This general conclusion is true even if the lower end of 
the cost range is taken for Concept 2 ($73.8 billion) and for 

Concept 3 ($75.2 billion) relative to the single estimate for Concept 1 
($79.3 billion) since the differences are less than 10%. 


A similar conclusion can be drawn regarding two of the four major 
capital cost components: Human Services at $29-30 billion for each of 
the concepts, and Transportation at $27-29 billion for each of the 
concepts. The other two components show more significant variation, 
however: | 


¢ Hard Services, for which Concept 1, Spread, has the 
highest cost at $19.5 billion, Concept 2, Central, the lowest 
at $12.7 billion and Concept 3, Nodal, an intermediate cost 
at $14.7 billion; and 


¢ Greening/Environment, for which Central has the highest 
cost at $3.1-$8.0 billion, Spread the lowest at $3.1 billion 
and Nodal an intermediate cost at $3.1-$6.7 billion. 


Looking within each component subtotal, the subcomponents showing 
the most difference among concepts are: | 
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EXHIBIT 4 
CAPITAL COST SUMMARY 


(CUMULATIVE 1990-2021 TOTALS, IN BILLIONS OF 1990 DOLLARS) 


IV SPREAD 2- CENTRAL 3 NODAL 


TRANSPORTATION 
TRANSIT 
ROADS 
SUB-TOTAL 


HARD SERVICES 
WATER/SEWER 
LOCAL SERVICES/ROADS 
SUB-TOTAL 


GREENING/EN VIRONMENT 
PASSIVE OPEN SPACE (LAND) 
STORMWATER QUALITY 
SUB-TOTAL 


HUMAN SERVICES 


HOSPITALS 


SOCIAL & OTHER 
HEALTH SERVICES 


EDUCATIONAL FACILITIES 
PROTECTION 
CULTURE & RECREATION 
PARKS (LAND) 

28.77 


SUB-TOTAL 
75.21-78.81 
IBI 


TOTAL 7925 73.76-78.66 


NOTES: 


* This table includes expenditures currently commited or announced by governments in the area 
as well as for longer range needs to 2021. 

2 The above costs do not include federal costs for new facilities serving the entire GTA, such as 
for airports, high speed interurban rail service or freight rail links, which would be similar for 
all concepts. 

¢ If existing capital expenditure levels (averaged for the period 1984-88, see Exhibits 5 and 6 
following) are extrapolated for the period 1990-2021 at expanded levels reflecting projected 
population growth, the total expenditure would be $73.97 billion in 1990 dollars. The esti- 
mated total of $79.25 billions for Concept 1, spread, is 7% greater than this extrapolated total, 
a relatively small increase attributable to assumed increased standards in this study. 
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Annual Expenditures 


¢ roads, for which Spread has the highest cost at 
$19.9 billion and Central has the lowest cost of 
$13.2 billion, with Nodal in between at $17.0 billion; 


¢ transit, for which Central has the highest capital cost at 
$14.4 billion and Spread the lowest capital cost at 
$7.2 billion, with Nodal again intermediate at $11.6 billion; 


¢ local services/roads, for which Spread has the highest 
capital cost at $15.8 billion, Central has the lowest capital 
cost at $9.0 billion, and Nodal is intermediate at 
$11.0 billion; and 


* passive open space, for which Central has the highest 
capital cost at $1.1-$6.0 billion, Spread has the lowest 
capital cost at $1.1 billion, and Nodal is also quite high at 
$1.1-$4.7 billion. As noted earlier, these capital costs would 
all be equal (at $1.1 billion) if lower accessibility standards 
to passive open space were assumed for Concept 2 (and, to 
a lesser extent, Concept 3) relative to Concept 1. 


In all four cases, Concept 3, Nodal, has an intermediate cost between 
that of the other two concepts. Most of the other subcomponents 
have costs which are quite similar across the three concepts, except 
for educational facilities, for which Spread has the highest capital cost 
at $6.4 billion and Central has the lowest at $4.2 billion, reflecting 
efficient use of inner city schools which are currently under-utilized. 
A reverse trend is evident for the land cost of urban parks, however, 
since Central has the highest estimated cost at $4.22 billion, with 
Spread lowest at $2.32 billion and Nodal also quite low at 

$2.82 billion. 


It is useful to consider how the projected future capital cost 
expenditures shown in Exhibit 4 compare with actual rates of 
expenditure over the past few years. This comparison is shown in 
Exhibit 5 which lists actual average annual capital expenditures for 
the period 1984-88 (as compiled by the office for the Greater 
Toronto Area) and adjusted to 1990 dollars by the study team, with 
the average annual expenditures projected for the period 1990-2021 
for each of the three concepts as derived from this study. It should 
be stressed that we did not have the opportunity to check the 1984- 
88 totals in terms of consistency with the infrastructure elements 
included in the 1990-2021 projections; there was an evident difference 
in the allocation of investment among the components so all were 
combined for this exhibit. 
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Annual Per Capita 
Expenditures 
Comparison Highlights: 
Costs to 2021 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The comparison suggests that the recent annual capital cost 
expenditure level of about $1.78 billion would have to increase about 
42% to about $2.5-2.6 billion per year (assuming the upper end of 
the total capital cost estimate ranges) in order to provide the 
necessary infrastructure for the three urban structure concepts, as 
derived in this study. By way of comparison, the OGTA canvassed 
the relevant provincial ministries and municipalities for their 
anticipated capital expenditures over the period 1989-1993 and the 
average annual expenditure which emerged from this exercise was 
about $2.0 billion per year (for the same infrastructure components 
as shown in Exhibit 5 for the 1984-88 actual expenditures and also in 
1990 dollars), a level about 20% lower than that estimated by this 
study but higher than the average annual expenditures during 1984- 
88. 


It is also useful to compare the future rate of capital investment in 
infrastructure with that of the recent past on a per capita basis. This 
is done in Exhibit 6, which shows that recent infrastructure 
investment levels of about $476 per capita would have to increase to 
about $510 per capita for each of the three concepts (assuming the 
high end of the cost range for Concepts 2 and 3). These results 
suggest that, on a per capita basis, the average annual capital 
investment in GTA infrastructure would have to increase by about 
7% to achieve any of the three concepts at the service levels 
described in this study. 


The general conclusion is that future capital expenditures on a per 
capita basis would have to be about 7% greater per year than recent 
annual levels of government expenditures if infrastructure deficiencies 
are to be overcome and new growth accommodated during the 
coming 31 years, under all three concepts. There are significant 
trade-offs between the level of service (quality standards) provided 
and the required level of infrastructure investments, which are 
addressed at the end of this section. 


Capital cost comparisons for the period 1990-2021, as described 
above, are highlighted in Exhibit 7A, which shows the cumulative 
investment totals for the four major infrastructure components 
(transportation, hard services, greening/environment and human 
services) as well as the totals; also shown are the average annual 
investment levels and the average annual per capita investment levels 
for each of the three concepts, in comparison with recent investment 
levels. As noted, the major capital cost components are human 
services, which is about 36-39% of the total required investment, and 
transportation, which is about 34-36%. Hard services is next at 16- 
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EXHIBIT 7A 
CAPITAL COSTS TO 2021: COMPARISON HIGHLIGHTS 


($1990 BILLIONS: 1990-2021 TOTAL) 


PeOPREAD) 2, CENTRAL 3sNODAL 


TRANSPORTATION COSTS SIMILAR: : 28.6 


HARD SERVICES VARY MOST: : 14.7 


GREENING/ENV. REVERSE TREND: 1-8. 3.1-6.7 
HUMAN SERVICES MAJOR ITEM: 28.8 


TOTAL CAPITAL COSTS SIMILAR TROT Reyes: 


AVERAGE ANNUAL COSTS 
ABOUT 42% HIGHER THAN 2.6 ZA 25 
1984-88 LEVEL OF $1.78 BILLION 


ANNUAL PER CAPITA CAPITAL 
COSTS ABOUT 7% HIGHER 
THAN 1984-88 LEVEL OF $476 


510 508 508 


MAJOR HIGHLIGHT: CAPITAL COSTS ARE LARGE BUT COST DIFFERENCES 
AMONG CONCEPTS ARE INSIGNIFICANT AND ESTIMATED FUTURE ANNUAL 
COSTS PER CAPITA ARE ONLY 7% HIGHER THAN RECENT LEVELS 


NOTES: [BI 


GROLY 


¢ Upper end of cost range reflects theoretical cost of acquiring passive open space in urbanized area of 
each concept to maintain existing space standards. Lower end of cost range assumes 2,200 acres of 
new passive open space are acquired under each concept, within the urbanized area of Concept 1. 


e Average annual costs and annual per capita costs are based on the upper end of the total cost ranges. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Comparison Highlights: 
Costs to 2011 


25% of the total, and greening/environment is lowest at about 4-10% 
of the total. 


In summary, there are three main conclusions from the capital cost 
comparisons: 


* capital cost differences among the three concepts are 
insignificant compared to the magnitude of the investments, 
and are well within the uncertainty range of the cost 
estimates, which is approximately -10% to +30%, in 
keeping with the conceptual nature of the infrastructure 
analyses; 


¢ the overall capital investments required are large, in the 
order of $79 billion over the 31 year period; 


¢ on an annual basis, these investments are approximately 
42% \arger than recent rates of infrastructure investment in 
the GTA and on an annual per capita basis they are about 
7% greater. These increases, expressed in constant 1990 
dollars, reflect the need to make up infrastructure 
deficiencies which have accumulated during the past decade 
and the major investments which will be required to 
maintain service standards at recent levels in the light of 
substantial continuing growth. 


Estimated cumulative capital expenditures for the period 1990-2011 
are summarized in Exhibit 7B, in the same format as Exhibit 7A. 
These estimates were derived by prorating the cumulative 1990-2021 
estimates on a linear basis in terms of the numbers of elapsed years 
(that is, multiplying them by the fraction 21/31). In the absence of 
more detailed planning and staging studies, this broad approach to 
estimating intermediate investment levels is the most practical and 
realistic approach, in the view of the consultant team. While the 
investment amounts are smaller to 2011, the percentage allocations 
and estimated percent increase in annual average investment levels 
are the same as in Exhibit 7A. However, our assumption of equal 
annual investments over the 31 years, reflecting higher per capita 
“catch-up” expenditures early in the period, leads to a higher average 
per capita annual expenditure in the 21 year period 1990-2011 than 
for the 31 year period to 2021, as is evident by comparing 

Exhibit 7B with Exhibit 7A. 
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EXHIBIT 7B 


CAPITAL COSTS TO 2011: COMPARISON HIGHLIGHTS 
($1990 BILLIONS: 1990-2011 TOTAL) 


Is OPREAD 192. CENTRAL. | 3: NODAL 


TRANSPORTATION COSTS SIMILAR: 
HARD SERVICES VARY MOST: 
GREENING/ENV. REVERSE TREND: 


AVERAGE ANNUAL COSTS 
ABOUT 42% HIGHER THAN 
1984-88 LEVEL OF $1.78 BILLION 


ANNUAL PER CAPITA CAPITAL 
COSTS ABOUT 13% HIGHER 
THAN 1984-88 LEVEL OF $476 


MAJOR HIGHLIGHT: CAPITAL COSTS ARE LARGE BUT COST DIFFERENCES 
AMONG CONCEPTS ARE INSIGNIFICANT AND ESTIMATED FUTURE ANNUAL 
COSTS PER CAPITA ARE ONLY 13% HIGHER THAN RECENT LEVELS 


NOTES: IBI 


¢ The assumption of equal annual investments over the 31 years, reflecting higher per capita wrote 
“catch-up” expenditures early in the period, leads to a higher average per capita annual expendi- 
ture in the 21 year period 1990-2011 than for the 31 year period to 2021, as is evident by com- 
paring Exhibit 7B with Exhibit 7A. 

* See also notes on Exhibit 7A, which apply as well to this exhibit. 
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Comparison Highlights: 


Operating Costs 


on Other Operating 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Following suggestions by the consultant team, it was agreed with the 
Committee that quantified estimates of operating costs in the year 
2021 for each concept would be provided for the following: 


¢ transportation 


- roads departments; 

- automobile travellers’ costs; 
- transit properties; 

- school busing; 

- handicapped transit services. 


¢ hard services 
- solid waste disposal. 


It was also agreed that qualitative comments on operating costs and 
possible capital/operating cost trade-offs would be provided for the 
various human services (health, education, culture/recreation, social 
services, protection services) and regarding differences in water 
pumping costs among the three concepts. 


Highlights of the quantitative operating cost estimates are shown in 
Exhibit 8. As can be seen, the major subcomponent of transportation 
operating costs is automobile travellers’ operating and ownership 
costs. In order to avoid double counting, fuel taxes have been 
subtracted from these costs, just as transit fare revenues have been 
subtracted from the operating costs of the transit systems. The auto 
travellers’ costs, expressed on an annual basis for the year 2021, are 
estimated at about $10.2 billion for Concept 1, Spread, $8.0 billion 
for Concept 2, Central, and $9.2 billion for Concept 3, Nodal. The 
total transportation operating costs range from $12.0 billion for 
Spread to $9.9 billion for Central and $11.1 billion for Nodal. It can 
be seen that auto travellers’ costs range from about 88% of the total 
in the Central concept to about 88% of the total in the Spread 
concept. 


Qualitative comments on the relative efficiencies of service delivery 
and accessibility for the various human services are implicit in the 
concept ratings summarized in this report, and are described in more 
detail in Background Report No. 6. Background Report No. 4 
provides a brief commentary on water pumping cost differences. 
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EXHIBIT 8 
OPERATING COSTS: COMPARISON HIGHLIGHTS 


(ANNUAL COSTS IN 2021, IN BILLIONS OF 1990 DOLLARS) 


1.SPREAD | 2. CENTRAL | 3. NODAL 


TRANSPORTATION 
ROADS DEPARTMENTS 
AUTO TRAVELLER COSTS 
TRANSIT PROPERTIES 
SCHOOL BUSING 


HARD SERVICES 
SOLID WASTE DISPOSAL 


TOTAL OPERATING 
COSTS QUANTIFIED IN 
THIS STUDY 


NOTE: A134 
* Other operating costs (eg. human services, etc.) not quantified. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Urban Structure 


Population Densities 


Quantitative estimates of these operating costs were not attempted in 
this study for the reasons outlined earlier. 


Several aspects of the urban structure comparison are highlighted in 
this section, including population density levels, land consumption, 
and the various comparison measures described in Chapter 2. 


A summary of population densities in various parts of the GTA and 
for the total GTA is provided in Exhibit 9. This exhibit presents the 
1986 densities and the postulated 2021 densities for each of the three 
urban structure concepts, for the five regional municipalities making 
up the GTA, for the five largest area municipalities, and for the 
GTA as a whole. 


Perhaps the most significant highlight from this set of numbers is the 
observation that Concept 2, Central, would have a population density 
in 2021 very similar to that of the City of Toronto in 1986 and less 
than the City’s projected 2021 population density under Concept 1, 
Spread. Under Concept 2, the City’s density would increase to about 
50 persons per acre, which is similar to that in the central cities of a 
large number of metropolitan areas in various countries, as discussed 
in Background Report No. 1. The Cities of North York and 
Scarborough would have densities under Concept 2 which are only 
slightly less than the current density of the City of Toronto. The 
GTA as a whole would have a population density under Concept 2 
which is slightly less than the current density of Metropolitan 
Toronto. 


The gross population density of Metro Toronto under Concept 2 
would be about 30 persons per acre (12 per ha) in 2021, which is 
very clase to the current population density of the City of Toronto, 
29.1 persons per acre (11.8 per ha). The overall density of the GTA 
under Concept 2 in 2021 would be about 16 persons per acre (6.5 
per ha), quite similar to that currently experienced in Metro Toronto 
(17.5 persons per acre or 7.1 per ha). For comparison, the gross 
population density in Metro Toronto would be about 22 persons per 
acre (8.9 per ha) in 2021 under Concept 3 and the density of the 
entire GTA would be about 15 persons per acre (6.1 per ha) under 
this concept. Under Concept 1, the gross population density in 
Metro Toronto would be about 19 persons per acre (7.7 per ha) in 
2021 and the density of the entire GTA would be about 13 persons 
per acre (5.3 per ha). Gross population density, as presented in the 
above examples, is defined as total population divided by gross 
residential acres (including streets, parks, schools, etc.) in the 
jurisdiction. 
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New Urbanized Land 


Comparison Highlights 


Economic Impetus 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The point being highlighted is that we have current examples of the 
average population density which would be experienced for Metro 
Toronto for Concept 2 (e.g. the City of Toronto) and for the GTA 
under Concept 2 (e.g. Metro Toronto) and these examples suggest 
that the central densities implied by Concept 2 would likely be 
acceptable to a substantial number of people, such as those who 
currently live in the City of Toronto. The population density for the 
GTA under Concept 1, Spread, would be essentially the same as that 
in 1986 while the GTA density for Concept 3, Nodal, would be 
intermediate but closer to that of Concept 3 than that of Concept 2. 


As summarized in Exhibit 10, there would be significant differences in 
the amount of new (rural) land urbanized between 1986 and 2021 
under the three concepts. In 1986 the urbanized area of the GTA 
was about 590 sq.miles (1,520 km’) or about 21% of the total GTA 
land area. Under Concept 1, Spread, an additional 350 sq.miles 

(900 km?) would be urbanized, while the new urbanized land would 
be about 140 sq.miles (350 km’) under Concept 2 and about 

230 sq.miles (590 km’) under Concept 3. This means that the 
urbanized area would be about 34% of the entire GTA by 2021 
under the Spread Concept, about 26% under the Central Concept 
and about 29% under the Nodal Concept. Some 213 sq.miles 

(552 km’) of Class 1, 2 and 3 agricultural land would be consumed by 
Concept 1, Spread, some 45 sq.miles (117 km’) by Concept 2, Central 
and some 112 sq.miles (290 km’) under Concept 3, Nodal. 


Concept comparison highlights under the urban structure criterion are 
summarized in Exhibit 11. In addition to highlighting the population 
density and land consumption figures noted above, this exhibit also 
summarizes the ratings under the five comparison measures relating 
to the urban structure criterion. In general, the Nodal Concept 
received higher ratings for these measures, followed closely by the 
Central Concept. 


The concept comparison ratings for the five measures under this 
criterion are highlighted in Exhibit 12, along with relevant 
quantitative measures. 


Two factors affecting land prices and therefore affecting future 
economic growth are illustrated in Exhibit 12 and discussed more 
fully in Background Report No. 7. The premise is that economic 
growth will tend to be slowed if prices of serviced land for urban 
development or redevelopment rise substantially, thereby increasing 
the average prices of housing and employment facilities. It is 
suggested that there are two basic forces which could lead to 
increased prices for serviced land, housing, etc: 
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EXHIBIT 
URBAN STRUCTURE: COMPARISON HIGHLIGHTS 


2021 


1986 
1. SPREAD |2. CENTRAL} 3. NODAL 


GROSS POPULATION DENSITIES 
WITHIN FAMILIAR RANGE (PPA): 


CITY OF TORONTO 
REST OF METRO 
METRO TORONTO 

4 SUBURBAN REGIONS 


TOTAL GTA 


WIDE VARIATION IN RURAL 
LAND CONSUMED FOR 
URBANIZATION (KM) 


+ 900 = 2,420 | + 350 = 1,870 | + 590 = 2,110 


URBANIZED PERCENT OF TOTAL 
GTA LAND ALSO VARIES 
SIGNIFICANTLY 


29% 


GROWTH IMPACTS ON EXISTING COMMUNITY 
CHARACTER DIFFER, BUT SIMILAR OVERALL 
WITH NODAL HAVING A SLIGHTLY 

LOWER IMPACT 


NODAL GIVES WIDER RANGE OF 
COMMUNITY SIZES 


NODAL ALSO LIKELY TO PROVIDE BROADER 
RANGE OF COMMUNITY DIVERSITY IN 
HOUSING TYPES/OWNERSHIP, DENSITIES 
AND MIX OF RESIDENTIAL/JOB ACTIVITIES 


CENTRAL BUILDS MOST EFFICIENTLY 
ON EXISTING URBAN INFRASTRUCTURE 


CENTRAL GIVES GREATEST REGIONAL/ 
COMMUNITY BALANCE OF PEOPLE AND 
JOBS, FOLLOWED CLOSELY BY NODAL 


LEGEND: Relative Rating Symbols IB] 
High Rating & 
Medium-High Rating 


G 
Medium Rating © 
Medium-Low Rating © 
Low Rating (@) 
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EAHIBELIZ 
ECONOMIC IMPETUS: COMPARISON HIGHLIGHTS 


2021 


1. SPREAD |2. CENTRAL 


SPREAD INVOLVES LEAST RISK OF LAND 
SUPPLY/DEMAND IMBALANCE AND 
RESULTING HOUSING PRICE INCREASES 


CENTRAL HAS LOWEST LAND 
DEVELOPMENT COSTS PER NEW 
RESIDENT AND THEREFORE LOWEST 
LIKELY COST PUSH ON HOUSING PRICES 


CENTRAL HAS LOWEST CONSUMPTION 
OF AGRICULTURAL LAND (KM?) 
FOLLOWED CLOSELY BY NODAL 
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CENTRAL HAS LOWEST CONSUMPTION 
OF FOREST RESOURCES LANDS (KM 


CENTRAL HAS LOWEST CONSUMPTION 
OF MINERAL RESOURCES LANDS (KM 4 


LEGEND: Relative Rating Symbols IBI 
High Rating Ps GROUP 
Medium-High Rating 


& 
Medium Rating © 
Medium-Low Rating © 
Low Rating ce) 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Cost Push on Land 


1. Restrictions on the rate at which serviced land is delivered to 
the market, thereby creating a supply/demand imbalance and 
leading to price increases; 


2. High costs of preparing the land for development/redevelopment 
and providing local services/roads/utilities, which would drive up 
the prices of housing and other buildings even if an appropriate 
supply/demand balance were maintained. 


As pointed out in Exhibit 12, the three concepts are rated quite 
differently in terms of these two measures: Concept 1 is given a 
medium-high rating in terms of having a low risk of supply/demand 
imbalance and resulting housing price increases, because this concept 
would involve the lowest level of government regulation; conversely, 
Concept 2, Central is given a medium-low rating in terms of this 
measure because more government regulation would be required to 
achieve the major redistribution of growth under this concept with a 
resulting increased risk of a supply/demand imbalance if, for example, 
new land for redevelopment in central areas are not delivered quickly 
enough to meet the increased demand. It is, of course, by no means 
certain that Concept 1 would perform better in terms of land 
supply/demand balance than would Concept 2; there have been times 
when the ability of the existing planning, servicing and approval 
process to deliver serviced suburban land may have lagged behind 
rapid growth in the GTA and thereby contributed to significant 
housing price increase on a number of occasions over the past three 
decades, including the past six years. Nevertheless, it is felt that the 
risk of a supply/demand imbalance would possibly be higher under 
Concept 2, Central, since the process of increasing the supply of 
central area land for redevelopment at the same time as the rate of 
delivery of new suburban land is decreased would require very careful 
management by the governments involved. Concept 3, Nodal, would 
also require an increased level of government regulation to achieve 
the more compact, nodal development, but the level of regulation 
and the risk of a land delivery supply/demand imbalance would be 
less under Concept 3 than under Concept 2, in the view of the 
consultant team, and this concept is therefore rated medium. 


The other major factor affecting prices of serviced land is the cost of 
land development and redevelopment, including local hard 
services/utilities. A concept has a high rating under this measure if it 
has a low consumption of new land for development, which helps to 
reduce per capita land development costs and thereby to moderate 
price increases for land, housing and employment facilities. 

Concept 1, Spread has a low rating since most of the residential 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Other Economic 
Measures 


Transportation 


Comparison Highlights: 
Transportation 


development and much of the employment development would take 
place on new land, with relatively high per capita land development 
costs ($3,000-$4,000 per new resident) because of the low densities 
involved. Concept 2, Central, is given a high rating because it would 
have relatively low land development costs ($1,000-$1,500 per new 
resident) due to less consumption of new land at low densities and 
more redevelopment at higher densities. Concept 3, Nodal, is given a 
medium because it would have intermediate levels of land 
consumption, densities and land development costs ($2,000-$3,000 per 
new resident). Land development costs for new land are estimated at 
$70,000 per acre for residential land and $50,000 per acre for 
industrial land, while comparable costs for redeveloped land are 
estimated at $300,000 per acre. 


In terms of the other measures under the economic impetus criterion, 
which relate primarily to the loss of land devoted to agricultural, 
forest products and mineral resources economic activities, it can be 
seen that, as would be expected, Concept 2, Central receives the 
highest rating because of its lower consumption of new land for 
urbanization, Concept 2, Spread has the lowest rating and Concept 3, 
Nodal has an intermediate rating in terms of land consumption in 
these categories. 


Concept comparison highlights under the transportation criterion are 
presented in Exhibit 13, which summarizes the concept ratings for 
each of the 12 measures under this criterion and relevant quantitative 
estimates. 


In general, it can be seen that Concept 1, Spread, receives the 
highest ratings in terms of having an extensive road transportation 
network, good intercity connections, and effective access to rural 
areas. Concept 2, Central, receives the highest rating for having the 
most extensive transit network, the lowest travel effort (in terms of 
average trip time, trip distance and trip cost, etc.), the lowest level of 
inter-regional (cross-boundary) travel, the highest level of transit cost- 
efficiency, the lowest school busing costs, the best opportunities for 
providing transit for mobility-handicapped persons, the lowest capital 
costs, and the lowest operating costs. Concept 3, Nodal, generally 
receives intermediate ratings in terms of most of the transportation 
measures, often close to the rating of the most favoured concept. 


As noted in Background Report No. 3, the transportation demand 
and sizing analysis produced estimates of the number of lane-km of 
major roads and arterial roads which would be required to achieve 
similar peak period travel speeds (generally at level of service E as 
defined by the highway capacity manual) as were experienced in 1986. 
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EXHIBIT 13 


TRANSPORTATION: COMPARISON HIGHLIGHTS 


(SIMULATED FOR A.M. PEAK PERIOD: 6:00-9:00 A.M.) 


CENTRAL HAS HIGHEST LEVEL OF RAIL 


TRANSIT SERVICE: 
- IMPROVED COMMUTER RAIL (KM) 
- NEW RAPID TRANSIT (KM) 
- SERVICE FREQUENCY 


SPREAD HAS LARGEST ROAD NETWORK: 


- NEW FREEWAYS (LANE-KM) 
- NEW ARTERIALS (LANE-KM) 


SPREAD HAS SLIGHTLY BETTER INTERCITY 
CONNECTIONS FOR TRAVELLERS AND GOODS 


SPREAD HAS BETTER ACCESS TO RURAL AREAS 


CENTRAL HAS LOWEST TRAVEL EFFORT: 


- AVERAGE TRIP TIME (MINUTES) 

- AVERAGE TRIP DISTANCE (KM) 

- AVERAGE TRIP COST ($) 

- PERSON-HOURS OF TRAVEL (MILLIONS) 
- PERSON-KM OF TRAVEL (MILLIONS) 


CENTRAL HAS LOWEST 
CROSS-BOUNDARY TRIPS: 


- INTRA-REGIONAL 

- 4REGIONS TO METRO 
- METRO TO 4 REGIONS 
- AMONG 4 REGIONS 


CENTRAL HAS HIGHEST TRANSIT 
COST-EFFICIENCY 


COSTING ASSUMES SUFFICIENT ROAD 
NETWORK EXPANSION TO ACHIEVE 
EQUAL LEVELS OF ROAD CONGESTION 


LEGEND: Relative Rating Symbols 
High Rating 

Medium-High Rating G 
Medium Rating © 
Medium-Low Rating © 
Low Rating O 


2021 


1986 
1.SPREAD | 2. CENTRAL | 3.NODAL 


410 410 
81 181 
Lowest High 


27.4 26.5 

13.4 14.4 

coo 

0.244 0.381 


9.11 


76% 
14% 
7% 
3% 
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EXHIBIT 13 (CONT'D) 
TRANSPORTATION: COMPARISON HIGHLIGHTS 


(SIMULATED FOR A.M. PEAK PERIOD: 6:00-9:00 A.M.) 


2021 


1986 
1.SPREAD | 2. CENTRAL | 3. NODAL 


0.27 0.17 O22 


CENTRAL HAS LOWEST SCHOOL BUSING COSTS: 
- ANNUAL 2021 OPERATING COSTS ($1990 BILLION) 


CENTRAL HAS BEST HANDICAPPED TRANSIT 
OPPORTUNITIES 


- ANNUAL 2021 OPERATING COSTS ($1990 BILLION) 0.17 0.14 0:22 


CAPITAL COSTS ARE SIMILAR: 


- ROADS ($1990 BILLIONS OVER PERIOD 1990-2021) 19.9 13,2 17.0 
- TRANSIT ($1990 BILLIONS OVER PERIOD 1990-2021) Wee 14.4 11.6 
- TOTAL ($1990 BILLIONS OVER PERIOD 1990-2021) pat fe 27.6 28.6 


CENTRAL HAS LOWER ANNUAL OPERATING 
COSTS: 


- ROADS NETWORK AND AUTO COSTS ($1990B IN 2021) 10.4 8.2 9.4 
- TRANSIT SYSTEM ($1990B IN 2021) 1.1 1.4 hs: 
- TOTAL ($1990B IN 2021) 11.5 9.6 10.7 


SIMILAR FEDERAL TRANSPORTATION COSTS* 


- NEW/EXPANDED AIRPORT 
- FREIGHT RAIL LINK, MILTON TO HALWEST 


(MAJOR INVESTMENT) 
0.7 0.7 0.7 


NOTE: 
* Not rated: Related Provincial/Municipal costs are similar across all three concepts and are broadly included in cost 
totals but Federal costs are not included in the totals. 


LEGEND: Relative Rating Symbols 
High Rating . ) 
Medium-High Rating & 
Medium Rating © 
Medium-Low Rating © 
Low Rating O 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


The assumption made in order to compare the concepts was that all 
of the required lane-km of new and widened roads would be added 
as required to achieve the level of services. This is reflected in the 
transportation capital cost and operating cost estimates and implies 
that all three concepts would experience 1986 road travel speeds (i.e. 
an equal level of service in terms of congestion levels). 


All three concepts are therefore given a medium rating under this 
measure, since all would have the same level of road traffic 
congestion. It should be pointed out, however, that in order to 
achieve such parity of road traffic service levels, Concept 1, Spread, 
would require the addition of some 19 lanes of urban arterial roads 
into the central area of Toronto to carry estimated inbound auto 
traffic demands in the a.m. peak hour in 2021, while Concept 3, 
Nodal, would require an additional 13 inbound lanes and Concept 2, 
Central, would function without any additional lanes of radial roadway 
in the central areas. These differences, as well as extensive 
differences in the lane-km of new roads required to serve suburban 
areas under the three concepts, are reflected in the estimated capital 
costs for roads under each of the three concepts. 


To the extent that it would be impractical to add such a substantial 
number of new roads in the central areas under Concept 1 and even 
under Concept 3, there could be a greater tendency for traffic 
congestion to increase in central areas under these concepts than 
under Concept 2. This, in turn, could lead to increased economic 
costs from the resulting traffic congestion which could act to retard 
economic growth and would probably force other transportation 
investments or result in caps being placed on further population and 
employment growth. It was felt that the most direct way of 
estimating and illustrating these differences among the three concepts 
would be to identify the differing capital costs to supply the required 
additional roads to provide an equal level of service under each 
concept. 


The approach taken is logical in economic terms as a means of 
comparing the three concepts regarding road system requirements. It 
is by no means certain, however, that the additional lane-km of roads 
could physically be added in central areas at the level postulated for 
Concept 1, or possibly at the lower level postulated for Concept 3. 
Therefore, while this comparison is valid at the conceptual level, its 
validity at the practical level would require more detailed planning 
studies which are beyond the scope of the current, conceptual study. 
The practicality of Concept 1, Spread, is therefore thrown into 
question under this measure to a substantially greater degree than 
that of Concept 3, while Concept 2 does not suffer from this 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Net Present Value of 
Transportation Capital 
and Operating Costs 


Transportation Ratings 
Summary 


problem. In practice, fewer new lanes of roads in central areas 
would likely be added under Concepts 1 and possibly 3 than are 
identified in this study, reflecting the space limitations and disruptions 
of such extensive road additions. Congestion levels would therefore 
increase unless other steps, such as growth limitations or provision of 
more transit, were taken. The economic costs of such steps are 
reflected for purposes of this comparison in the substantially higher 
road capital costs estimated for Concept 1 and, to a lesser extent, 
Concept 3. 


Because of the importance of transportation costs, both capital and 
operating, in contributing to the total costs of each concept, it is 
useful to express the stream of expenditures over the 31 year period 
from 1990 to 2021 on a Net Present Value (NPV) basis for both sets 
of costs (capital and operating). This was done assuming a discount 
rate of 7% per annum. On this basis, the net present value in 1990 
of the stream of transportation capital expenditures would be 
$10.2% billion for Concept 1, Spread, $10.4 billion for Concept 2, 
Central and $10.8 billion for Concept 3, Nodal. The net present 
value of the transportation operating costs in 1990 would be 

$103.9 billion for Concept 1, $93.4 billion for Concept 2, and 

$99.5 billion for Concept 3. Taking the combined net present value 
of both capital and operating costs in 1990, we have $114.1 billion for 
Spread, $103.8 billion for Central and $110.3 billion for Nodal. 
Again, the differences among these values are small relative to the 
absolute values, in the order of +5%. The point illustrated is that 
operating costs are very significant relative to capital costs, and the 
approximately $2 billion difference in annual operating costs between 
Concept 1 and Concept 2 should be taken into account when 
assessing the cost aspects of the various concepts. As noted earlier, 
however, 80-85% of transportation operating costs are borne by the 
private sector (automobile drivers) so that the additional $2 billion 
per year to operate Concept 1 relative to Concept 2 would be less 
significant in public sector terms than the numbers would suggest. 
The operating cost differences are worth noting, however, regardless 
of who pays them. 


In overall terms, Concept 2, Central, tended to receive higher ratings 
under the transportation criterion, followed fairly closely by 

Concept 3, Nodal, with Concept 1, Spread having the lowest ratings 
except for the three measures referred to above. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Hard Services 


Water and Sanitary 
Sewerage Systems 


Hard Services Ratings 
Summary 


The hard services comparisons of the three concepts are highlighted 
in Exhibit 14. As shown, and as discussed in Chapter 2 earlier, the 
three concepts are essentially equal in terms of capital costs for trunk 
water and sanitary sewerage systems and for the costs of solid waste 
management. As noted, none of the concepts assumes a significant 
increase in the amount of development north of the Oak Ridges 
Moraine watershed which would be served by Lake Ontario based 
water and sewer systems. Increased capital costs would be 
experienced for any concept in which such development and servicing 
were to occur. 


In contrast, significant differences are estimated in the costs for land 
development/redevelopment, including site preparation, local 
services/utilities and local roads. Concept 1, Spread, has the highest 
cost under this measure at $15.8 billion, Concept 2, Central has the 
lowest cost at $9.0 billion, and Concept 3, Nodal has an intermediate 
cost at $11.0 billion. This is because, while the cost per acre for 
redevelopment (as noted earlier a value of $300,000 per acre was 
used in this study) is substantially higher than the cost per acre for 
developing new land (values of $70,000 per acre for residential land 
and $50,000 per acre for industrial land were used) the substantially 
higher area of new land to be developed under Concept 1 gives it a 
much higher cost under this measure. It could be argued that, since 
the land development/redevelopment cost is borne by the developer, 
this was not a public sector investment and therefore should not be 
included in the comparison. The study team is of the view, however, 
that these costs should be included because they are passed directly 
on to the new resident or employer occupying the premises in terms 
of purchase or rental prices. There is also an increasing tendency to 
treat other infrastructure investments in the same manner, through 
developer levies and special taxes, so that the manner in which local 
development costs are borne by the developer and thus passed on to 
the purchaser is becoming more common for other types of urban 
infrastructures. 


In overall terms, Concept 2, Central, received higher ratings under 
the hard services criterion (reflecting the above differences in land 
development/redevelopment costs) with Concept 1, Spread, having the 
lowest rating and Concept 3, Nodal, having an intermediate rating. 
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EXHIBIT 14 
HARD SERVICES: COMPARISON HIGHLIGHTS 


2021 


EQUAL COSTS FOR TRUNK WATER AND 
SANITARY SEWERAGE SYSETMS: 
($1990 BILLIONS OVER PERIOD 1990-2021) 


EQUAL COSTS FOR SOLID WASTE 
MANAGEMENT: (2021 ANNUAL OPERATING 
COSTS* IN BILLIONS OF 1990 DOLLARS) 


- CENTRALIZED SYSTEM 
- DECENTRALIZED SYSTEM 


0.77 


CENTRAL HAS LOWEST COSTS FOR 
LAND DEVELOPMENT/REDE VELOPMENT 
LOCAL HARD SERVICES: 


11.0 
($1990 BILLIONS OVER PERIOD 1990-2021) 


IBI 


NOTE: GROUP 


* Includes all costs, but considered as operating costs since contracted out. 
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Greening/Environment 


Comparison Highlights: 
Greening/Environment 


Greening/Environment 
Ratings Summary 


Human Services 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Concept comparison highlights for the greening/environment criterion 
are summarized in Exhibit 15, including the ratings under the seven 
measures for this criterion and relevant quantitative estimates. 


It can be seen that Concept 1, Spread, receives the highest ratings 
under two measures, in that it would have the lowest requirement to 
acquire a new passive green land within the urban area and it would 
have the least amount of contaminated soil (from redeveloped areas) 
to dispose of. Concept 2, Central, is rated highest in terms of its 
compatibility with the regional green lands concept (e.g. the lowest 
overlap with passive green areas such as the Lake Ontario shoreline, 
Oak Ridges Moraine and river/stream valleys), providing the greatest 
opportunity for clean-up of contaminated soil (because this could be 
done economically as part of the extensive redevelopment under this 
concept), having the greatest potential to improve the quality of 
storm water runoff (because measures to improve runoff quality in 
central areas can be economically introduced as part of the 
redevelopment there), producing the least amount of air pollution 
from transportation (because of the lowest level of automotive use) 
and having the lowest level of transportation energy consumption 
(because of shorter and more transit oriented trips). Concept 3, 
Nodal, has intermediate ratings in all cases, receiving a medium rating 
under seven of the eight measures. 


In general, Concept 2, Central, receives higher ratings under the 
greening/environment criterion, followed by Concept 3, Nodal, with 
Concept 1, Spread, receiving lower ratings in general, reflecting its 
greater consumption of resources and more negative environmental 
impacts. 


The concept comparisons under the five measures falling within this 
criterion, and relevant quantitative estimates, are highlighted in 
Exhibit 16. 


Concept 1, Spread, receives the highest rating for one of the five 
measures, cultural/recreation facilities and services, for which it has 
the same rating as Concept 3, Nodal. Concept 2, Central, receives 
the highest rating in terms of the effectiveness and efficiency of 
providing health services and education services. Concept 3, Nodal, 
receives the highest rating in terms of effectiveness/efficiency of 
cultural recreation, social services and protection services. These 
ratings reflect the opinion of the human services group, and the 
outside advisors convened for a focus group session during the study, 
that the nodal urban structure lends itself to efficient and effective 
provision of human services across the board, exceeded only by the 
Central Concept in terms of health services (better ability to provide 
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EXHIBIT 15 
GREENING/EN VIRONMENT: COMPARISON HIGHLIGHTS 


2021 


1986 
TSSPREAD | 2. CENTRAL | 3. NODAL 
CENTRAL HAS GREATEST COMPATIBILITY 


BETWEEN REGIONAL GREENLANDS CONCEPT 
AND NEW URBANIZED AREA © 


- OAK RIDGES MORAINE AREA OVERLAP (KM?) 51 
- LAKE ONTARIO SHORELINE OVERLAP (KM 9 10 


SPREAD HAS LOWEST NEED TO ACQUIRE NEW 
PASSIVE GREEN LAND IN URBAN AREA é) 


- ADDITIONAL AREA TO ACHIEVE 1.8 HA/1000 (KM?) 30.4 

- 1990-2021 LAND ACQUISITION COSTS ($1990B) 6.0 4.7 

- LAND COSTS IF ACQUIRED AS UNDER 1a 
CONCEPT 1 ($1990B) 


SPREAD HAS LEAST CONTAMINATED SOIL 
PRODUCED © 


- REDEVELOPED AREA (KM”) : : ie 


CENTRAL OFFERS GREATEST OPPORTUNITY 
FOR CLEANUP OF CONTAMINATED SOIL © 


CENTRAL HAS GREATEST POTENTIAL TO 
IMPROVE QUALITY OF STORMWATER RUNOFF © 


ATION FROM TRANSPORTATION EMISSIONS 


- KG OF CO, C02, HC'S, NOx'S, : ‘ : 3.0 
2021 A.M. PEAK PERIOD (M) 


CENTRAL HAS LOWEST AIR QUALITY DEGRAD- © 


CENTRAL HAS LOWEST LEVEL OF © 
TRANSPORTATION ENERGY CONSUMPTION 


- MJ CONSUMED, 2021 A.M. PEAK PERIOD (M) : : 42.1 


LEGEND: Relative Rating Symbols IBI 


GROUP 


High Rating 

Medium-High Rating © 
Medium Rating © 
Medium-Low Rating © 
Low Rating ) 
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EXHIBIT 16 
HUMAN SERVICES: COMPARISON HIGHLIGHTS 


2021 
1. SPREAD | 2. CENTRAL | 3. NODAL 


CENTRAL PROVIDES HEALTH SERVICES 
MORE EFFECTIVELY BUT CAPITAL COSTS 
SIMILAR: 


- HOSPITAL CAPITAL COSTS @ 3.5 BEDS/1,000 
($1990 BILLIONS, 1990-2021) @ 3.0 BEDS/1,000 


CENTRAL PROVIDES EDUCATION FACILITIES/ 
SERVICES MORE EFFECTIVELY AT LESS 
CAPITAL COST: 


- ELEM. & HIGH SCHOOLS ($1990B OVER 1990-2021) 
- COLLEGES & UNIVER. ($1990B OVER 1990-2021) 
- TOTAL SCHOOLS ($1990B OVER 1990-2021) 


NODAL AND SPREAD PROVIDE CULTURAL/ 
RECREATION FACILITIES AND SERVICES AT 
LESS CAPITAL COST: 


- CAPITAL COST OF URBAN PARKS ($1990B, 1990-2021) 
- GENERAL CULT./REC. ($1990B, 1990-2021)* 
- TOTAL CULT//REC. ($1990B, 1990-2021) 


NODAL PROVIDES SOCIAL AND OTHER HEALTH 
SERVICES MORE EFFECTIVELY AND EFFICIENTLY 


- CAPITAL COST OF SOCIAL AND OTHER HEALTH 
SERVICES ($1990B, 1990-2021)* 


NODAL PROVIDES PROTECTION SERVICES 
(FIRE, POLICE, AMBULANCE) MORE 
EFFECTIVELY AND EFFICIENTLY 


- CAPITAL COST OF PROTECTION SERVICES 
($1990B, 1990-2021)* 


NOTE: 
* Cost differentiation among the concepts could not be reliably estimated because of 
limitations on time and available data. 


LEGEND: Relative Rating Symbols 
High Rating 
Medium-High Rating 


& 
Medium Rating © 
Medium-Low Rating © 
Low Rating O 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Human Services Ratings 
Summary 


External Impacts 


Comparison Highlights: 
External Impacts 


Impact of Movement to 
Rristine Cities and 
Towns Outside the GTA 


4.2 CONCLUSIONS: 
CONCEPT 
COMPARISONS 


integrated, highly accessible services) and education facilities/services 
(the Central Concept allows some currently under-utilized inner city 
schools to be re-used and makes best use of existing colleges and 
universities to meet future demands). 


Accordingly, Concept 3, Nodal, and Concept 2, Spread, generally 
have higher ratings under the human services criterion and 
Concept 1, Spread, has lower ratings under this criterion. 


The ratings for the two measures under this criterion are highlighted 
on Exhibit 17. 


Generally, Concept 3, Nodal and Concept 2, Central received the 
highest ratings in terms of low pressure for urban overspill 
development into the hinterland adjacent to the GTA (because the 
outer edges of urbanization would remain farther from the GTA 
boundary), and Concept 3, Nodal, receives the highest rating in terms 
of less pressure for GTA oriented ex-urban road traffic (because of 
its low overspill development and relatively high use of transit). 
Concept 2 has similar attributes in terms of this measure, but receives 
a lower rating because of the possibility that higher central 
population densities would create an increased propensity for some 
urban residents to move out beyond the GTA boundary in order to 
experience a low density environment. 


There is also a discussion in Background Report No. 7 of possible 
differential impacts by the three urban structure concepts on the 
propensity for GTA residents to move to existing communities 
beyond the immediate hinterland environs, such as Hamilton, Guelph, 
Barrie, Peterborough and Cobourg. 


As noted in the earlier discussion, relocations to these communities 
would not have the type of negative impacts associated with overspill 
rural development and would likely create less pressure for GTA 
oriented road traffic, since the satellite cities will tend to be 
connected to the GTA by rail services. Because of this, and because 
of the difficulties of assessing how the propensity to move to satellite 
centres might be affected by the three concepts, no attempt was 
made to rate the concepts in this regard. 


Based on the foregoing, the general conclusions stemming from the 
concept comparisons are as follows: 


¢ capital costs for all three concepts are large, about $74- 


$79 billion in 1990 dollars, cumulative over the 31 year 
period 1990-2021, involving a 42% increase over recent 
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EXHIBIT 17 
EXTERNAL IMPACTS: COMPARISON HIGHLIGHTS 


2021 


1. SPREAD | 2. CENTRAL | 3. NODAL 


CENTRAL AND NODAL CREATE LESS 
PRESSURE FOR URBAN OVERSPILL 
DEVELOPMENT 


NODAL CREATES LESS PRESSURE FOR 
GTA ORIENTED EX-URBAN ROAD TRAFFIC 


LEGEND: Relative Rating Symbols IBI 
High Rating & 
Medium-High Rating 


© 
Medium Rating © 
Medium-Low Rating © 
Low Rating O 
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annual investment levels, but the capital cost differences 
among the three concepts are insignificant relative to the 
uncertainty range of the estimates. All three concepts are 
therefore rated equally in terms of this measure; 


* operating costs for solid waste disposal are similar across all 
three concepts, but there are more significant differences in 
transportation operating costs, with Concept 1, Spread, 
having the highest annual transportation operating costs in 
2021 ($12.0 billion), Concept 2, Central having the lowest 
($9.9 billion) and Concept 3, Nodal having intermediate 
costs ($11.1 billion) under this measure. Most other 
operating costs were treated qualitatively owing to study 
scope and time limitations. Concept 2 is therefore rated 
highest and Concept 1 lowest under this measure; 


¢ urban structure: Concept 3, Nodal, generally receives 
higher ratings, followed by Concept 2, Central and then by 
Concept 1, Spread. Concept 2 would consume significantly 
less rural land for urbanization but Concept 3, Nodal, is 
seen as superior in terms of having less growth impact on 
existing community character, providing a wider range of 

mmunity sizes, and providing a broader range of 

community diversity in housing types/ownership, densities 
and mix of residential and job activity; 


¢ economic impetus: Concept 2, Central, would have the 
lowest impact on agriculture, forest products and mineral 
resource activities in the GTA and would have the lowest 
cost push impact on land development costs, but could have 
a higher risk of a land supply/demand imbalance which 
could lead to price increases for land, housing and 
employment facilities, depending on the manner in which 
the required growth management is carried out if this 
concept were adopted; 


¢ transportation: Concept 2, Central, generally receives 
higher ratings because of shorter trips, greater transit use 
and generally lower transportation effort, followed rather 
closely by Concept 3, Nodal in terms of similar measures. 
Concept 1, Spread, would be superior in terms of the road 
network extent and level of service in the suburbs and in 
terms of intercity connections and access to rural areas, but 
would have substantially higher levels of transportation 
effort, (e.g. average trip distance) and operating costs, and 
a greater possibility of road congestion in central areas 
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because of the practical difficulty of building the necessary 
roads in build-up areas; 


¢ hard services: all three concepts are essentially equal in 
terms of trunk water and sanitary sewerage systems and 
solid waste management costs, reflecting the postulated 
distributions of people and jobs. Concept 2, Central, rates 
highest in terms of its low land development/redevelopment/ 
local servicing costs, with Concept 1, Spread having the 
lowest rating (highest cost) and Concept 3, Nodal, having 
an intermediate rating closer to that of Concept 2 than 
Concept 1; 


¢  greening/environment: Concept 2, Central, generally has 
higher ratings under the measures of this criterion, followed 
fairly closely by Concept 3, Nodal. An exception to this is 
the high rating of Concept 1, Spread, in terms of its having 
the lowest need (and cost) to acquire new passive green 
land in the urbanized area, whereas Concept 1 would have 
a substantially higher cost in this regard followed by a 
slightly lower cost for Concept 3 in order to achieve equal 
levels of passive open space within the urbanized area 
under each concept. If the alternative approach is taken of 
providing equal areas of passive open space in the same 
overall area (e.g. the urbanized area of Concept 1), all 
three concepts would have the same capital cost for passive 
green space but residents would have to travel farther, on 
average, to experience such space in Concept 2 (and to a 
lesser extent, in Concept 3) than in Concept 1. 


¢ human services: Concept 3, Nodal, and Concept 2, 
Central, generally have higher ratings under this criterion. 
An exception is the cultural/recreation measure, in which 
Concept 1, Spread, is rated as high as Concept 3, Nodal 
because of its relatively low capital cost for urban parks, 
while Concept 2, Central, is rated lowest in this regard 
because of the higher requirement and cost for urban parks 
to serve the higher central population densities under that 
concept; 


¢ external impacts: Concept 3, Nodal, generally receives 
higher ratings under this criterion since, in common with 
Concept 2, it is anticipated to create less pressure for GTA 
overspill (low density) development in the rural hinterland 
adjacent to the GTA and this, coupled with its higher level 
of transit service and use in suburban areas, is likely to 
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4.3 CONCLUSIONS: 
QUALITY/COST 
TRADE-OFFS 


GTA Urban Structure Concepts Study: Background Report No. 7: 


Comparison of Urban Structure Concepts 


create less pressure for GTA oriented road traffic in the 
hinterland. 


Earlier sections have noted that the substantial capital cost 


investments required for all three urban structure concepts relate to 


the level of service (quality standards) assumed in these analyses. 


Generally, the analyses were based on the assumption that sufficient 


infrastructure should be provided to achieve a similar level of service 
to that experienced in 1986 in the GTA, as the "basic" level of 

service. In addition, in one or two instances, cost estimates were 
provided (and included) for infrastructure investments to improve the 
level of service provided. 


There are four subcomponents of the infrastructure capital cost 
estimates which are significant in this regard, two of them falling 
under the transportation criterion and two under the greening/ 
environment criterion, as follows: 


transit: substantial investment levels are estimated for 
improved transit under all three concepts, particularly 
Concept 2, Central with an estimate of $14.4 billion. This 
level of investment (about $460 million per year on 
average) would be essential in the view of the study team 
in order to serve the Central Concept and provide an 
acceptable alternative to the automobile mode, and 
approximately half that level of investment (about 

$230 million per year) would be required for improved 


transit even under the Spread Concept with its emphasis on ~ 


an extended and improved road network; 


roads: the extensive capital investments estimated for 
new/improved roads ($19.9 billion for Concept 1, 

$17.0 billion for Concept 3, and $13.2 billion for 

Concept 2) are based on the premise that additional roads 
would be built such that equal levels of service would be 
provided under all three concepts. The cost estimates were 
based on the assumption that sufficient new lane-km of 
roads would be added to provide peak period travel speeds 
similar to those experienced in 1986 throughout the GTA. 
This subcomponent is the largest single contributor to the 
estimated capital costs, comprising about 25% of the 
estimated total. It is possible that such a level of 
investment would be considered too high and the 
alternative of increased road congestion in central and/or 
suburban areas would be tolerated instead. If this were the 
case, Concept 2, Central, would experience the least 
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negative impact from such a shortfall while Concept 1, 
spread, would have the greatest negative impact and the 
impact on Concept 3, Nodal, would be intermediate; 


* passive open space: the initial assumption under this 
measure was that sufficient passive open space would be 
purchased within the urbanized area under each concept to 
meet the current standard of 1.8 ha per 1,000 people. It is 
probable that the significant cost and physical dedication of 
large land areas to passive open space use in existing 
urbanized areas ($6.0 billion under Concept 2, $4.7 billion 
under Concept 3 and $1.1 billion under Concept 1) would 
be considered to be too high for Concepts 2 and possibly 3, 
such that lower passive open space standards would be 
accepted. This could be achieved, as noted earlier, by 
providing the necessary passive open space in the same 
area (e.g. the urbanized area of Concept 1) for all three 
concepts. Under this assumption all three concepts would 
have the same capital cost for passive open space ($1.1 
billion) but residents in Concept 2 (and to a lesser extent 
Concept 3)) would have to travel farther, on average, than 
would suburban residents in Concept 1, to experience the 
passive space located in suburban areas. 


¢ storm water quality: as described more fully in 
Background Report No. 5, measures are currently in place 
to improve the quality of storm water runoff in new 
suburban areas through measures such as settling ponds. 
Partial treatment of retained storm water by water pollution 
treatment plants during off-peak periods is a future 
possibility. Polluted storm water runoff, sometimes mixed 
with sanitary sewage because sanitary/storm sewer 
separation has not been completed, still remains a major 
problem, however, and severely degrades the quality of 
GTA river valleys and lakefront amenities. The existing 
urbanized areas, and particularly the central areas, are 
increasingly the major problem in this regard. It would be 
possible to spend very large sums to address this problem 
but it is difficult to estimate their magnitude and, 
accordingly, we applied a general estimate of about 
$2 billion to all three concepts. Concept 2, Central, would 
probably provide the greatest opportunity to reduce storm 
water runoff pollution because retention/treatment facilities 
could be installed more economically as part of the 
extensive redevelopment which would occur in central areas 
under that concept. If it were decided that this level of 
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4.4 SUMMARY: 
CONCEPT TRADE- 
OFFS 


expenditure could not be maintained to improve the quality 
of storm water runoff, the greatest loss of opportunity 
would be experienced under Concept 2, followed in turn by 
Concept 3 and then Concept 1, but the beaches and river 
valleys would experience continuing negative impacts under 
all three concepts. 


Clearly, trade-off decisions between levels of capital investments and 
the resulting functional/environmental standards achieved will require 
broad input from elected officials, staff, interest groups and the public 
at large. Increasing concerns regarding environmental quality and 
required actions to achieve sustainable development in this context 
will undoubtedly play an important role in this process. The strategic 
estimates presented here, and the discussion of some basic trade-offs, 
are intended to facilitate this discussion and consequent decisions. 


Emerging from the above ratings and the quantitative projections on 
which they are based are a number of essential features about each 
of the three concepts, as follows: 


¢ Concept 1, Spread: 


- this concept is the least compatible with sustainable 
development in that it would consume the greatest 
amount of rural land and related agricultural 
productivity and natural resources, would use the 
most energy and produce the most air pollution 
because of its higher travel effort and greater 
reliance on automobiles, and would provide less 
opportunity to enhance storm-water quality and 
dispose of toxic soils in central, built-up areas than 
would be the case for Concept 2 and, to a lesser 
extent, Concept 3; 


- Concept 1 is, however, closest to the status quo in 
terms of delivery of new housing, lifestyles, and 
government planning/regulation affecting urban 
development. 


In some ways, therefore, Concept 1 is the least risky, since it 
would require less change from the status quo. In the longer 
term, however, it carries the highest risk since it would place 
greater negative pressures on the environment and on natural 
resources including energy sources and agricultural land. The 
environmental risk relates strongly to recent evidence that 
transportation activities, and particularly automotive 
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transportation emissions, are contributing significantly to acid 
precipitation, global warming, ozone depletion at high levels, and 
local toxic effects in and around urban areas. 


¢ Concept 2, Central: 


- this concept makes the most efficient use of 
resources (e.g. land, energy) and places the least 
negative load on the environment; 


- however, it would require the greatest amount of 
government regulation in order to divert 
population growth from suburban areas to central, 
built-up areas. 


It would require the greatest change from the status quo in 
terms of population densities and housing types, less automotive 
travel and greater use of transit, and growth management 
policies/programs, with the risks that are inherent in any 
significant change from the status quo. On the other hand, it 
would provide the greatest likelihood of achieving sustainable 
development and avoiding, in the longer term, the apparently 
inexorable growth of suburban automobile traffic as it is 
increasingly experienced in large North American cities; 


¢ Concept 3, Nodal: 


- this concept builds on existing communities and 
their urban infrastructure such as civic buildings, 
commuter rail stations, transportation and other 
local infrastructure, while providing for continuing 
growth both in the suburbs and in the central, 
built-up areas but at higher densities of suburban 
development than under Concept 1; 


- it would appear to provide the greatest range of 
choice in terms of population densities and housing 
types, community size and character, suburban and 
downtown living styles, available range of 
transportation modes, and integrated delivery of 
human services, while reducing per capita resource 
requirements and pollution levels relative to 
Concept 1. 
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An Informed Debate 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Generally, it would be intermediate between Concepts 1 and 2 
regarding its compatibility with sustainable development, the 
required level of government regulation and other comparison 
measures, with high rankings in terms of urban amenities, human 
services and external impacts on the GTA hinterland. 


° Costs: 


- although minor capital cost savings might be 
achieved with Concept 2 and, to a lesser extent, 
Concept 3 relative to Concept 1 (if lower 
accessibility standards to passive open space were 
accepted under these concepts) the differences are 
not significant relative to the overall size of the 
capital investment for any of the three concepts 
and the range of uncertainty in the estimates; 


- transportation operating costs would be significantly 
less for Concept 2 than Concept 1 (about 
$2 billion per year difference) and Concept 3 
would have an intermediate level. 


In terms of capital costs, therefore, the similarity suggests that 
choices among the concepts (or hybrid versions of them) will 
focus more on the functional and qualitative aspects of the 
concepts than on their capital costs. 


An informed debate on the most appropriate future urban structure 
for the Greater Toronto Area will focus, therefore, on the relative 
importance to the people and leaders of the metropolis of basic 
urban objectives: 


- an efficient, pleasant and diverse urban ambience; 


- continuing opportunities for and encouragement of 
economic growth; 


- efficient, reliable, convenient and environmentally- 
benign transportation; 


- cost-effective hard services; 
- preservation and enjoyment of green areas and 


related water resources and achievement of 
sustainable development such that environmental 
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4.5 POSSIBLE NEXT 
STEPS 


Hybrid Concepts 


Quality/Cost 
Considerations 


GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


quality is maintained or enhanced and natural 
resources conserved; 


-  effectiveness/efficiency of human services; and 


- positive rather than negative impacts on the 
adjacent hinterland. 


Debate regarding the relative importance of, and trade-offs among, 
the above types of objectives, in the context of information provided 
by this preliminary study, will, it is hoped, provide a sound basis for 
decisions on future directions for the GTA. 


As stated earlier, the purpose of this study is to provide information 
and initial opinions regarding the infrastructure, cost and related 
qualitative implications of the three urban structure concepts studied. 
This is not a planning study, in that no recommendations are made 
regarding a preferred concept, and a conceptual level of detail and 
analysis is used. 


It is hoped that the strategic information provided will provide a basis 
for productive discussion by those concerned with urban development/ 
infrastructure planning and delivery throughout the GTA and that, 
from this, a consensus will emerge regarding a preferred direction. 


It is possible that a preferred urban structure concept may emerge 
from this process in terms of one of the three generic concepts __ 
analyzed in this study. It is also possible that many of those involved 
might identify a preference for combining certain attributes of one of 
the concepts with those of another, to produce one or more "hybrid" 
urban structure concepts. Investigation of such hybrid concepts was 
beyond the scope of this initial study, but identification and analysis 
of one or more such concepts may be a logical next step, following 
consideration and public discussion of results from the current study. 


It was noted in Section 4.3 above that the substantial capital cost 
investment levels estimated in this study relate strongly to 
transportation improvements, both to address service level 
shortcomings accumulated during the past decade or more and also to 
accommodate the demand for new growth, at service levels equivalent 
to those provided in 1986. Significant, but substantially lower levels 
of investment were also included to maintain a range of passive open 
space standards within the urbanized area under the three concepts 
and to improve the quality of storm water runoff, which is currently 
degrading recreational opportunities and environmental quality in the 
lakefront areas and river valleys of the GTA. 
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GTA Urban Structure Concepts Study: Background Report No. 7: 
Comparison of Urban Structure Concepts 


Again, decisions regarding investment levels relative to quality 
standards require careful consideration, and it is likely that more 
detailed study of these trade-offs will be required as a basis for such 
decisions. In the meantime, the strategic information provided by this 
study is intended to help inform the discussions and focus on-going 
actions regarding both issues: the preferred urban structure concept, 
and the level of investment those concerned with the future of the 
GTA are prepared to make to achieve desired functional and 
environmental standards. 


This study breaks new ground by drawing together demand, supply, 
cost and effectiveness findings for three quite different future urban 
forms for the entire GTA including both "hard" and "soft" 
infrastructure. There is, therefore, little precedent against which to 
assess the results, some of which are perhaps unexpected or at least 
thought-provoking. The results are therefore preliminary, for 
discussion. If, as the findings are scrutinized and the comparison 
ratings are discussed, a consensus emerges regarding a preferred 
future urban structure for the GTA and/or a process for moving 
purposefully in that direction, the study will have served its purpose. 
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